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KAYLpCK 


Koylock sets the pace ogain for 
the self-locking nut industry with this 
all new precision full floating onchor nut 
which exceeds the performance requirements 
of Air Force-Navy specifications. 


for more fnformol/on moit coupon today 


•he weight 

lonal floating anchor nut 

torque-out, push-out 
^exceedln^illltory requirements 


than V) size of 
floating onchor nut 


THE KAYNAR COMPANY - KAYLOCK DIVISION • BOX 2001, TERMINAL ANNEX . LOS ANGELES S4, CALIFORNIA 



Oul at our Liichlield Park. Arizona, faciJilies, we’ve fashioned 
a pair oC “eyes” for one of the world’s foremost imetceplor 
aircraft— and the folks at Convair tell us the results are right 
on the button. 

First there is the sleek and razor-sharp windshield assembly 
and the canopy assembly for the F-102A’s rakish profile— 
an excelieot example of close-tolerance meialcrafiing by 
Goodyear Aircraft Corporation. 

Then there is the thin and sturdy fin cap which must weave 
a wealth o( sensitive electronic "seeing" equipment within a 
structure hardly thicker than a thumb. In order to house wave 
guide and omnirange antennas, parasitic, IFF and UHF 
antennas and a dielectric coupler in this sensitive structural 
portion of the aircraft— Goodyear Aircraft was called upon to 


integrate a host ol epecial materials whicli insure electronic 
transmissibilily, strengtli and Iiigh performance within the 
exacting confines of a thin airfoil section. 

As a result, this fin lip stritctural assembly is a close-tolerance 
combination of bonded metal honeycomb with aluminum 
facings, pressure-molded fiber-reiuforced alkyd resin, foamed- 
in-place plastic and a special rain-resistant coating developed 
by Goodyear called “23-S6." 

These componeols for tbe F-102A are interesting examples of 
the metal-working skilla and the integration of special struc- 
tural materials offered by Goodyear Aircraft in the service of 
air progress. 

For information, write : Goodyear Aircraft Corporation, plants 
in Akron, Ohio, and Litchfield Park. Arizona. 


They're doing big things at 

good/^ear aircraft 
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You are invited to examinS^c interesting cut* 
away models of Woodward ga%Sjtrbine gover- 
nors. Technical data and informatiort'tot^special 
application problems will be available toNQu. 


[ W00DWARn | 


WOODWARD GOVERNOR COMPANY 

extends you a cordial invitation 
to visit its display of 

GAS TURBINE GOVERNORS 
ot Booth 26 

First Annual 
Conference and Exhibit, 

Gas Turbine Power Division 

Vs 

of the 

Americon Society of Mechanical Engineers 
Statler Hotel, Washington, D. C. 

April 16-18 


WOODWARD GOVERNOR COMPANY 

Rockford, Illinois 
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shear seal never wears out 
-it wears in 

minimum loakoge— anrf actually geta better with uae! 

Aa the valve slide moves back and forth against the Shear Seal, 
the lapped areas become even smoother with lime. So close is the 
tolerance that it is never affected by dirt— Shear Seal just pushes 
aside contnmioanU which cause other sealing mechanisms to wear 


Shear Seals uiill not delcriomlo during exposure to corrosive atmos- 
phere, are virtually impervious to any of the gases or fluids found 
in aircraft systems. 

Thousands of Shear SeaU are made every month. They are com- 
pietely interchangeable. . .provide absolutely reliable performance 


'PU/utta^x/tz 




WM. R. WHITTAKER CO., LTD. 

SIS N. CITRUS AVENUE 
LOS ANGELES 3t, CAUFORNIA 

Please send me further information on Shear Seals. 


LOS ANGELES 38. CALIF. 




tin kn) tads faster 


The Ampeg 600 that you install in your 
oircraH is a vital link in a new data speed-up 
program. It records data on magnetic lope In a form 
most readily used by automatic data reduction 
systems. These are now being Installed ot government 
lest facilities and al certain major aircraft 
manufacturers. Their objective is to gel digested 
flight test data back to the engineer sooner. 

The Ampex 800 has all the practical 
requirements for airborne recording in the 
most advanced militory aircraft. It can record 
hundreds of simulloneous data channels Imulliplexed 
onto 7 or 14 tope tracksl. By interchangeable 
amplifiers It can encompass practically ony 
conceivable combination of data. And the Ampex 800 
is light In weight — low in bulk — ond designed 
to high altitude environmentol requirements, 

You have greatest assurance of data 
compatibility when you choose the Ampex 800. 

It performs to precise stondords and furnishes dale 
for reproduction on other Ampex Recorder- 
Reproducers. These ore the most widely used magnetic 
tape equipment and their standards 
ore now occepled everywhere. 

Ampex Corporation is prepared to give information 
and assistance on the entire dots acquisition and 
reduction system of which the Ampex 800 
Airborne Recorder is d port. For descriptive 
literature on the recorder, write Dept. UU-2400 



Computation . . . 
reputation . . . 
and the dynamics 
of defense 


Whether to guide a mluile, to detect an enemy, to navi* 
gate a plane or to sight a gun . . , modem defense systems 
depend on computation. 

And computotion Is Burroughs' business. It is the basis of our 
worldwide reputotion for outstanding high-speed business 
machines . . . and of our recognition in the advanced 
fields of electronics and mognetics. 

Todoy, with the continuol chonge in defense concepts, 
Burroughs' progressive experience and infegroted facilities 
are of Increased value. They enable us to accept the prime 
responsibility for Armed Forces projects— from anotysis and 
research, through development, engineering ond tooling . . . 
into production, testing, Feld service and training. 

In the fields of instrumentation, control systems, communico- 
tions, electronic computation ond data processing, we hove 
proved our obiiities on some of the most for-reaching 
assignments. Please address inquiries to Burroughs Cor- 
poration, Detroit 32, Michigan. 

BURROUGHS INTEGRATED DEFENSE FACIUTIES INCLUDE: 
Burroughs Corporoilon plonts in Detroit and Plymouth, MIchigon 

Burroughs Electronics Instruments Division, Philodetphio, Pennsylvonio 
Control Instrument Compony, Brooklyn, New York 
Hoydu Brothers of New jersey, PloinFeld, New Jersey 



Burroughs 

The Foremosf Nome 
in Computation 




expansion. Burroughs Invites inquiries from quollFed engineers. 



JET IGNITION 


.V t>'orUi-«i(lo Boiiilix Rcrviue rsrgiimzntioii of v eil trainri! 
lii-r>ontH’l silio liavf at tiu'ir oomiminil tin- l■^>ltl|)ll‘ll' 
I'arililies of the s-t-rsk'f tif(iarltiK'til of lire St'iiililla 
Disixion of lit-ntlix. AUmrl.- solicllv liaik of lli<- jot 
iniiiliiiti (-qiiipini-iu maniifar’iiirt'il liv iliii: tlisiriinii. 

Tliis vetcraii ni-rvu-c iir"aiiizalion. Mitli umt lliirlv 
jrarn of f-\|ifra'ii('c in ini'cliiij: ijrnilitiii siTvkm proliluins 
Ilf all kinils. ix i'<|iiipp<-i| with ilio farililii-x, piirlx. ami 
kiioss-lio'v to nssiiru that every ciisloiiior may coiuimiu 


to rceeivc llu- salinfavlnrs iivrformuiirc built into 
lleiiclix* J.'t l“nitinii vqiiipiiiriU. 

It ill iiispiirUiit lo ri-mi'inber llnit u'lieii yon xpocify 
lli'iiilix .li'l Isriiilion Mill get mil only tbe licst in iWign 
ami iK-rfiirmain v. Inn you arc uRxnreil llial Mlicrcver yon 
Jit*, the fini>l xcrvice orgunization in llist imluxlrv is 
rcarlilv atiiilaiilt* to tuainlaiu llic qiiatitv tfiat fiax maile 
Uemfix — Tlic .Moul Trusleil Name in Ignition. 
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A Good Start foward a Sure Kill 

That’s the Maxson launching system 
for the “Terrier” 

Operational tests have proved 

the accuracy and reliability of this handling, 

control, and launching system. 

Ask Maxson about design, development, 
and production to your special requirements. 

For deiiiils. Lnuici C. R. Frail'! 




wirt) a' mox. wall thickneis, ar« r«odily 
formed on the Cincinnati Hydrospin, Port wall 
con be tapered or hove constont thickness. 
The starling blank is o flol disk or dished 
preform, Almost any ductile metol can be used 
Other mochines ovoiloble for parts ond hemi, 

spheres larger thon 38*. 


formed in one pass In 
mirsutes. Storting blank 
41 SO oluminum, 1 1 dio, 
X Yu' thick, was preformed 
on o Cineinnall Kydroforr 


complicated contours 
cost less 

byHydrospinning! 

Tlie parts shown liere were formed by tracer 
Hydrospinning at substantial reduction in cost over 
that of previous production methods. These parts 
were produced in far less time . . , are more accurate 
. , , have increased strength with greater resistance to 
fatigue failure , . . required less material . , , and were 
made without compromising on material requirements. 

If di/ficuit-to-form contoured components are 
one of your production lieadaches, get the facts on 
Hydrospinning, Call in a Cincinnati Milling field 
engineer. For a detailed description of the process 
and machine specifications, write for new Bulletin 
M-1873-2. 



PROCESS MACHINERY DIVISION 

THE CINCINNATI MILLING MACHINE CO. 

CINCINNATI 9. OHIO, U. $. A. 





LOCKHEED 

specifies 

World's Fastest Fire Detector 


DIVISION 


TO PROTECT THE 

USAF'S C>130 HERCULES 


ON WATCH in the comparlmenti housing the four 
turbo-prop engines ottd the gos turbine 
compressor, FIREYE* wiii respond with the speed 
of iight at the Rrsl flicker of flame, its inston- 
toneous action assures moximum protection 
for the troops or cargo in the freight cor 
size "hoid" of this great turbo-prop 
combat tronsport, For complete 


^cftab/e 
Acbievements 
at APL 


FIRST TO FLY FM-FM TELEMETERING . . . From JPL's 3-band FM- 
FM telemetering Si/stomflown In 1944, to Its present extremely vertatlle, 
compact, transistorized 18-band system, telemetering has been on impor- 
tant factor in the successful development of JPL guided missiles. 

Significant firsts in this field are: 

In 1948, a 10-band FM-PM System with IS measurements, 

In 1953, an 18-band FM-FM System with 38 measurements. 

In 1954, a id-band FiVf-FAf System with all audio circuits transistorized. 



Pioneers in Telemetering Development 



The success of Che Corporal and other JFL guided missile programs is 
dependent on constantly improved Instrumentation techniques. Development, 
a inafor portion of Che Telemetering Croup activity, is directed Coward improv- 
ing system flexibility, accuracy and reliability. This activity is tailored to both 
immediate and long range instrumentation requirements of the many Labora- 

The use of transistors and modem magnetic elements, together with pro- 
gressive packaging techniques developed from intensive JPL studies, result in 
greatly improved reliability in missile-bome and ground-recording equipment. 
In addition, advanced communication studies ate being utilized in the design 
of advanced telemetering equipment to the constant improvement of this art. 
An example of applied theory, is the use of tracking flltcr techniques in the 
communication link - resulting in a significant Improvement In telemetering 
data accuracy, 

The size and character of the "Lab" fosters a personal contact and close 
relationship between data-user and telemetering engineer. This close tele- 
metering support is a basic reason for the development of better ways of meas- 
uring drag for the aerodynamicist, motor pressures for the propulsion e.xpert. 
stresses for the missile designer and of monitoring complex electronic circuits 
which are the responsibility of the guidance specialist. This close cooperation 
has become a prime factor in the growth of the laboratory into one of the most 
successful guided missile development centers In the world. 

You are Invited to join this progressive group of scientists and engineers. 
Write us today. 


JET PROPULSION LABORATORY 

A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA, CALIFORNIA 


It's a bigger and better future, when you choose a 
career at Convair'— Fort Worth, setting new standards 
of achievement in aircraft design and development 



IF YOU QUALIFY, YOU CAN ASSIST US IN 
SOLVING SOME OF THE MOST INTRIGUING 
PROBLEMS OF THE FUTURE IN THESE AREAS: 


NtfClM* MMAMM « MmOMNIWr 



CV CONVAIR GO 

FOIRT WORTH W 



Hazeltine-builder of high-accuracy DME- 
chooses G-E 5-Star Tubes for reliability! 


!. 19 G-E 5-Star Tubes of 7 t> 


general®electric 




Zenith Plastic Parts Now in 
8 Vital Spots of the B-52 


As one indication of Zenitli Aii'craft’s broad 
and constantly expanding service to the aii'craft 
industry in reinfoi-ced plastics, Zenith is now 
producing no less than 8 plastic parts for Boe- 
ing’s great intercontinental bomber, the B-52: 

The nose, chin, belly and tail radomes; two wing 
tips; the fin insulator and rudder leading edge. 
A pioneer in the development of reinforced plas- 


tics, Zenith has steadily extended the applica- 
tion of these materials to aircraft until Zenith 
now has the world's largest plant devoted to the 
production of reinforced plastics for aircraft. 
\’ital to this vast operation and warranting your 
confidence in it are Zenith’s three intangibles: 
experience, ingenuity, practicability. For specific 
a))plication of Zenith know-how to your prob- 
lems, contact Engineering Research Division . . . 


ZENITH AIRCRAFT 

division of Zenith Plostlcs Cempony 


0t 

m gardena, calif. 


WORLD'S LARCfST 


MNtORCtO FLASTICS 


iIRCRAFT 





iSilicone News 

FOR DESIGN ENGINEERS 


Accuracy of Delicate Instruments 
Assured by Silicone Dumping Fluids 

With ffwarkably flat viscosity-temper- 
ature slopes. Dow Cornine 200 Fluids 
show little chance in dampinc force 
over extremely wide temperature spans. 
That's why these silicone fluids are 
specified for damping vibrations in 
instruments ranging from the simplest 
automobile dash board gauges up to 
the delicate oil well tools made by 
IfaUihurtun Oil Well Cementing Co., 
Houston, Texas. 



By retaining a practically consistent vis- 

hole temperatures ranging up to 400 F. 
200 Fluid helps to keep Halliburton's 
drift-angle and direclion-survey tool ac- 
curate within half a degree at angles 
up to 13-. 

by a compass with a highly polished 
“north" .irm suspended in a glass-bottomed 
plastic case filled with a low viscosity 
silicone fluid. 


“Drift mclinaiion'' is indicated by the posi- 
tions and relative angle bciuecn two other 

a second glass-bottomed case lilled with 
a high viscosity Dow Corning 200 





AUANTA • CHICAGO • CtEVELANO • OhCLAS • DETROIT • lOE ANGELES ■ NEW YORK ■ WASHINGTON, D. C. (Silver Spring, M4.I 
Conpdo: Dow Corning Silicones Lid.. Toronloi Gieot Brlloin: Midlond Silicones Ltd., London, Fronce; Si. Goboln. Pores 
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EDITORIAL 


Tackle the No-Show Problem 


Failure to solve the no-show problem is still bleeding 
the airlines of critical revenue. About a \car ago wc 
editorialized on the gravity of this reservations s>-stem 
problem which saddles the airlines with cnipt\ seats and 
irritated eustoincrs. 

During this year one segment of the airline industry, 
led by American Airlines president C- R. Smith and liis 
sales \icc president, C- R. Speers, Isas been campaigning 
for a unifonn industry- code to stop the no-show revenue 
leakage. To date nothing tangible has been accomplished, 
but Nfr. Speers has recently been named chairman of the 
airline committee designated to tackle the problem, and 
there are signs that tlie bite of lost revenue is beginning 
to convince other major airlines that action is required- 

Revenue Drain 

Mr. Smith recently estimated that on a single airline in 
a single week more than 20,000 customers who held firm 
reservations didn't show by the time their flights de- 
parted. Tlie value of these 20,000 tickets was more than 
$600,000, and all of it was refundable under the present 
airline reservation system. During the recent Florida 
winter season. Eastern Air Lines and National suffered 
heavily from over-rcsenations and no-shows that left 
empty seats on flights that supposedly were solidly 
booked. 

Airline figures for the first quarter of 1956 show that 
no-shows and late cancellations equalled 17.6% of the 
total passengers boarded. Total cost of the no-show 
to the airline industry runs to millions of dollars an- 
nually in lost revenue plus additional millions in poten- 
tial business that is discouraged by the uncertainty of 
getting a seat. 

Tlie present rcsen-ation system encourages passengers 
to make multiple reservations but docs not encourage 
them to cancel reservations they know they won't use. 
It has led to a black market ui reservations on heavily 
booked runs and during holiday rushes. From conversa- 
tions overheard around crowded airline terminals during 
heavy traffic days, wc know tllis haphazard reservations 
policy is turning people who want to fly back to the 
railroads and other forms of surface transport. 

'Probable' Not Enough 

As Mr. Smith points out in his recent discussion of 
the no-show problem in The .Analysts fournal; 

"There is a growing impression that the airlines do 
not know how to operate their business and there is a 
lack of confidence in what airlines tell their customers 
about availability of travel space. 

"The airlines, knowing that manv of the reservations 
will never be used,” he wrote “too often encourage a 
patron to go to the airport without a firm reservation on 


the basis that it is 'probable' that there will be space for 
him. The customer is entitled to better than 'probable' 
assunince when he wants to buv voiir product and it is 
unfair for the airlines to saddle on the customer the lack 
of certainty that comes from a lack of good resenations 

As vve pointed out a vear ago. the European airlines 
have solved their no-show problem with a penalty charge 
for customers who do not cancel their reservations within 
a reasonable time before flight departure. This obviously 
will pose some jiroblcms for airline bookkeeping, but the 
net gain in revenue from a firm no-show policy would 
appear to far outweigh these problems. 

Wc have been puzzled as to why air-traffic-conferencc 
attempts to solve this problem during the past year have 
been so fruitless. Mr, Smith says one of the main reasons 
is that it has received too little attention from the top 
executives in the airline industry. lie charges they have 
been too willing to leave this v ital problem in the hands 
of lower-level traffic technicians who have become too 
immersed in how to administrate a policy to effectively 
formulate one. 

Executives' Attention 

It docs not seem unreasonable to expect top-level air- 
line exeaitives to devote some attention to one of the 
most pressing cunent problems of their industry. Cer- 
tainly the jet transports they have been ordering in pro- 
fusion will never have their capacious cabins filled by a 
resenations system that often requires a 15-minute delay 
on the telephone and still staggers along with the no-show 
problems. 

The air traffic control problem showed a similar trend 
to drift until airline presidents became interested in 
the economic penalties it imposed and supported the 
efforts of their chief pilots and operations vice presidents. 
Mr. Sinitli believes tlie no-show problems must be solved 
uniformly for the entire industrv rather than by individual 
airline action because; 

• For competitive reasons it would be difficult for one 
airline operating over a route to enforce a no-show 
penalty system while others didn’t. 

• The customer is entitled to reasonable uniformity of 
rules among the airlines. 

• A high percentage of airline traffic involves interchanges 
where the customer uses more than one airline on a 
single tnp. Interchange accounting between airlines 
would be impossible without a reasonable uniformity of 
no-show penalty ptocedutes. 

'Ihc Air Traffic Conference will meet again earlv next 
month in Minneapolis. Tackling a sound solution to the 
no-show problem should be high on its agenda. 

—Robert Hotz 
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After all! Faf}iir man or not, yoti should relax occasionally! 



Close contacts with the aircraft industry 
stimulate more than casual interest in its 
rapidly-advancing developments. Through 
nearly thirty years of collaboration, Fafnit 
Bearing Specialists have absorbed some of 
the spirit responsible for aviation's prog- 
ress. A case at point is the development 
of the Fafnir Jet Engine Balt Bearing. 
This frequentlyolled masterpiece in 
bearing design and construction involves 
a radial and a thrust beating assembled 
in a one-piece self-aligning outer ting. 
The Fafnit Bearing Company, New 
Britain, Connecticut, 


FAFNIR 

AIRCRAFT BEARINGS 

FIRST — at the turmng point* 
in airera/l design 



WHO'S WHERE 


In Ihc Front Office 

Biig. Cen. Lance Call. (US.^F, ret.), vice 
president, Kellctl .\ircraft Corp.. ssitli offices 
III Washington. D. C. 

Lt. Gen. Laurence C. Cta^ie, (US.\I'‘. 
rct.t, vice president-engineering. lis'dto* 
.\irc, Iiic., Burbant. Calif. 

Hcniv Harding, president, Laboratory 
for Klcctronics, inc.. Boston. Mass. 

R. .Mien Price, vice pa-sidcnt-salcs and 
service. Stanley .\viation Corp., Dcns'cr, 
Colo. 

Rodeiic bt. Scott, sice president. Kiigi- 
necring & Optical Division. Pcrlcm-rinicr 
Corp.. Nor\s*aIk. Conn. 

Liovd L. Kellv. vice president-sales, LiiiV 
Anation. Inc.. Binghamton, N. Y. 

M. Chamatd. sice president-contract' 
and consumer products, Canadian Avialion 
Electronics, St- Laurent, P. Q. 

Retired 

Maj. Gen, Samuel R. Harris, Jr., com- 
mander of US.\F’s Arnold Engineering Dc- 
s'elopmcnt Center, Tullahoma, Tcnii., svill 
retire Jiilv M, after more than 30 veais of 
aclise service, fic has been AF.DC com- 
mander since early 1953. 

Honors and Elections 

Wendell E. Reed. Solar .Aircraft Co., 
projeet enmneer and inventor of the Micro- 
jet conlrof for engines, svill be awarded the 
W tight Brothers Medal by the Society of 
.Antaniotivc Engineers Apr. 10th lor his 

E cr, “A New' Approach to Turbojet and 
iijct Engine Control." 
fferbert K. Weiss, chief of Nmthrnp 
Aircraft's W'capons .Aiiah-si-s Department, has 
been reappointed foe the third year to the 
National Technical .Advisory Panel on 
Ordnance of the Department of Defense. 

Clianges 

Walter Koch, engineering staff, .Aero- 
phssies Des'elopment Corp., Mnta Monica, 
Ca'iif. 

John E. McBiiaii, senior project ciiginect, 
electronics dc«lopmcnt. North lilectiic Co., 
Cation, Ohio. 

P. G. Beasles'. sales planning manager. 
Central .African .Airwas's. 

Robert L. Nubci, director, Washington 
State Department of Aeronautics. 

J. W. Fedor, general sales manager. 
Bicenc Corporations, Inc.. Union, N. J. 

1*. II. Bremer, chief stmctiiml engineer. 
Lockheed .Aircraft Corp., .Maiielta, Gi. 
Also: |. -A. Dilworth, structural requirements 
division engineer and John Boshar, loads 
mill dsiiamies department engineer. 

Jack Morris, maintenance superintendent. 
Riddle .Airline.'. 

Fieri Meek, administrative engineer, Kcl* 
left .Aircraft Corp., Caiiideii. N. J. 

Hnrold If. Warden, commercial sales 
ninnager. Link rVviation, Inc.. Binghamton, 

David ,A. Highman, staff nianagcr-eom* 
mcreial and military airfreight sales, .Amcri- 
can -Mrlincs, 


INDUSTRY OBSERVER 

► Cornell Aeronauticni Laboraton' has an Ansiy project for development of 
an <inti-nii*ssilc missile. 

► Convoir F-102A has been flying experimentally with ait enlarged tail fin to 
get greater stability at high speeds. Additional fin area has been fitted like 
a glose over original tail. Later iitodels of tile F-102 will be fitted with the 
larger fin. Convaii also has modified the caitopy design of the TF-102 
trainer to eliminate buffeting just below Mach I. 

► US.Al' is still wrestling witlr the problem of toxic effects of cabin ptes- 
siitizcd ait bled from jet engine compressors. 

►Oue of the big factors pulling against a Rolls-Royce Tyne powered version 
of the l.x)ckUced Electra transport is the price Rolls is quoting airline cits- 
tonrets on its tutboprop. Current price of production version Tvnes is 
about $115,000 compared to $86,000 for Allison T56 purchased by IT. S. 
airlines for their Elcctias. 

►Vetto! Aircraft Corp. has built prototvpe of H-21 helicopter rotor blade 
rvith boundary layer control. It is at W’right .'\ir Development Center for 
whirls and test. 

► Lear. Inc., will build a branch plant at Coiutrin Airport, Geneva. Switzer- 
land, for the manufacture of automatic pilots and other aircraft instmincnts 
for European customers. The Geneva local government Iras placed a large 
Iiangar at Lear's disposal. 

► McDonnell Aircraft has built 31 F-101 Voodoo test and preproduction 
figlitcrs. First production F-IOIA is expected to come off tire firm's St. 
Louis. Mo., line in June. 

► Automatic oxygen system to sustain jet transport passei^ers in ercnl of 
cabin pressure loss Iras been developed by Scott .-Vviation Corp., Lancaster, 
N. Y. As planned for the Douglas DC-8, the system, triggered open by the 
pressure loss, would drop oxygen masks in front of each passenger's face from 
overhead compartments. Oxygen lines throughout the cabin wtmld be 
filled simultaneously from a central system. Tension required to put the 
mask on face would open a valve, providing oxygen in individual face pieces. 

► Boeing plans to evaluate an Atkins stroboscopic anti-collision light (AW 
Oct. 3. p. 78) on its 707 jet transport prototype. New unit is especially 
designed foe high-speed operation and has a fineness ratio of 6:1 to minimize 
drag. Mcrsitring 2.5-in, liigli by 5.5-in. wide by 30-in. long, it wciglis 
approximatclv four pounds and requires no skin cutouts except for six small 
screrv attaclimcnts. Nine Atkins liglUs ate now flying, including installa- 
tions on botir USAI' Boeing YC-97 turboprop powered transports. 

► Fairchild Aircraft Division has proposed a new assault transport to USAF, 
featuring the J44 engine, a wider landing gear than that carried bv the 
C-123R and a fuselage built at tnick-bed height. Designation is the G-219. 

► Navv has ordered 545 million in addition.il production of the Chance 
Voiight F8U-1 Crusader jet fighter. This is in addition to initial order of 
SlOO million announced last December. Crusader is in production at the 
Dallas plant. 

► Joint Chiefs of Staff arc making a careful studv of the Armv’s six-vear ]j)au 
for a continued build-up of Amry aviation. The ]>!an. written by Maj. Cen. 
Hamilton II. Howze, chief of the Army Aviation Division, provides for 4,000 
to 5,000 aircraft by its completion. .Army Cliicf of Staff Gen, Maxwell 
Tavlor calls the plan "vital to the future of the .Armv,” insists it does not 
conflict witlr Ait Force plans. 

► Swissair officials sav the two DC-8s they have ordered probably will be 
fitted with Rolls-Royce Conway engines. 
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'' Qu -^}^LaJijUi " 


. . . say leading airlines of the Viscount 


r**HS-c*N*D* AIR LiNfS. J. T. Dyment, Director of 
Engineering: "Every department in the Company ia moat 
enthuaiaatic over the resulta being achieved with the 
Viacount. From an economic standpoint, the Company 
feels it has had enough experience already to be confident 
that it /ma tt money-ynakcr in the VisconnI." 

CAPITAL AIRLINES. J. H. Carmichael. Pres.: "The passen- 
ger acceptance of the Viscount has been overwhelmingly 
favorable and its operating performance owfalandi'iii;." 
TRANS-AUSTRALIA AIRLINES. E. F, Coate: "With an 
average of less than one year in service, TAA's five 


Viscounts carried 230,000 passengers on 6,263 flights with 
an average load factor of over 86%. They did this with a 
regularity such as to point to the Viscounts as one of the 
moel oiitslondingly reliable aircraft of our lime.” 

Such tributes, baaed on actual airline experience, are 
most eloquent testimony to the superiority of the Viscount, 
the world’s first and only turbo-prop airliner in service. 
It has the greatest passenger appeal of any plane of 
modern times and has proved itself in operation to be one 
of the most economical and profitable aircraft ever built, 
rniled Stale/ /{epreeemallee: Ckri./lopher Ctartson. 

JO Roekefeller Plaia, .Vmc York SO. N. Y. 


turbo-prop 

VICKERS 

VICKERS-ARMSTRON' 



SS (AIRCRAFT) LTD., WEYBRIDQS, ENGLAND 
.t/CM,fcfr Compam/anSe Orcal VMer, Oronp. 


Washington Roundup 


Salaries, Bonuses, Options 

One mote indication of the widespread Congressional 
interest in aircnift profits and salaries is last week’s report 
by tlic Senate Preparedness Investigating Subcommittee, 
headed by Sen. Lviidon lolinson (D.-'I'ex.). It lists the 
salaries, bonuses, and .stock options of all of the officers 
of 20 uirfr.imc and tii|inc niainifacturers from 1949 
through 1955. It does not disclose names, 'llie data 
overlaps with the information tliut has been developed 
ova the past month :it public hearings before the House 
Anned Scrsices Investigating Subeonimittec beaded by 
Rep. Edward Hebert (D.-La.). 

Last fall, the Preparedness Subcuinmittcc issued a 
report coscring the profits of aircraft manufacturers, 
both as percentage of s.iles and percentage of net worth, 
for 1945 through 1954 (AW Sept. 19, p. 16). 

CAA-USAF Agreement 

Civil Aeronautics Administration’s delegation of vari- 
ous statutory responsibilities to the milit.irt-, over the 
objections of industrv. has been one of tlic first prob- 
lems taken mider study b\- Edward P. Curtis. Special 
Assistant to the President for .Asiation Facilities Plan- 
ning. 

Curtis is now looking info a four-month old agree- 
ment between CAA and USAE .Air Defense Consmand 
whereby certain of CA.A's responsibilities for air traffic 
control separation of Ih'R traffic have been turned over 
to ADC. 

Industry has no complaint against CAA’s relinquish- 
ing authority for safe separation of traffic to ADC units 
when militarv' flights arc on active defense mission. 
However, objections base been raised on the so-called 
Kighter/Intcrccptor A|rceinent signed last Dec. 1 by 
US.AF Cen. Earl Partridge and former CAA Adminis- 
trator Fred B. Lee. Two points that have been chal- 

• TTie agreement was handled secretly without concur- 
rence of all patties involved. 

• It U an expansion of previous agreements to include 
fightcr/interceptor exercises and training missions. 

Air Power Hearings 

The Senate Anned Services Subcommittee set up to 
evaluate the status of the aircraft and guided missiles 
programs, headed by Sen. Stuart Symington (D.-Mo.), 
now plans to start off with open hearings next week, 
affa the Congressional recess. The subcommittee is 
scheduled to complete its investigation by July 1. 

Furnas and Newbury 

Evidence continues to pile up that Frank D. New- 
bury, Assistant Seactary of Defense for Applications 
Engineering, would like to see research divorced from 
development of weapon svstems- Despite Defense Secre- 
tary Charles E. AA'ilson’s denial that his short-lived 
memorandum of Feb. 21 was designed to cut job of 
Dr. Clifford C. Furnas. Assistant Defense Secretary for 
R & D, in half b)' handing dcvelnpnrent over to New- 
bury, Mouse Appropriations Committee heard testimony 
hinting that the contrary was true. On Feb. 23, two 
days after the memo was issued. Dr. Furnas gave the 
committee his opinion that the old division— keeping 


R & D together, but separate from procuremen t— is 
satisfactory. Newbury differed. He said it would be 
logical to have three classes of activ ity; research, develop- 
ment and procurement- Furnas’ bailiwick of R &• D was 
labeled bv Newbury as "apples and oranges mixed to- 

Pentagon obseners in R & D circles feel Newbury, 
aided bv' \\'. J. McNeil, Defense Comptroller, made 
strong bid to take over the oranges, was frustrated bv 
I'umas’ threat to quit- 

Civil Aviation Medicine 

Legislation expanding the activities of Civil .Aero- 
nautics Administration in the field of aviation medicine 
is being pushed by Rep. Perev- Priest (D.-Tcnn.). chair- 
man of tlic House Commerce Committee. Ihc measure 
would establish an Office of Aviation Medicine, headed 
by a Civil Air Surgeon. W'ithin the office would he a 
Civil Aeronautics Medical Research Laboratory. 

"For a long time thae has been a growing feeling 
that perhaps civil aviation medicine has not had the 
federal support needed for it to keep pace with aero- 
nautical and engineering progress,’’ Priest said. "Civil 
aviation medicine should keep abreast of new technical 
improvements in tlie design and operation of aircraft. 
Despite the mushroom-Iikc growth of aviation during 
the past three decades, our civilian pilots are being 
selected by physical standards which 1 am told have 
undergone but little change since they were originally 
promulgated in 1928. Except for sporadic projects 
there has been no research conducted to determine the 
human requirements in civil aviation." 

Helicopter Problems 

For long^onfident helicopter designers and salesmen, 
the U- S. Marine Corps (displays less than warm en- 
thusiasm in testimony before the House Appropriations 
Committee. On rotary wings for assault ofKrations, 
Navy Secretary Charles Thomas said limitations are 
imposed "because of technical difficulties, which have not 
reached the point where we can get the helicopters with 
the characteristics we need." And Gen. Randolph M. 
Pate, Marine Commandant, added: "Actually in the de- 
velopment of a tremendous helicopter I think they ran 
into a great many engineering problems they had not 
anticipated. The thing did not move along quite as 
well as it should, and there was engineaing slippage. . . , 

I am afraid, sir, it is going to be a matter of years vet-’’ 

Although it was unnamed in the testimony, the heli- 
copter under discussion is assumed by observers to be 
the Sikorsky twin-engine HR2S (S-56). 

CAB Confirmations 

Senate Commerce Committee has put off anv con- 
sideration of confirmation of the nominations of 
G. Joseph Mmetti and fames R. Durfec to be members 
of the Civil Aeronautics Board and Charles J, Lowen 
to be Civil Aeronautics Administrator until after the 
Congressional recess, which ends .Apr. 9. Durfee, who 
i.v slated to be CAB chairman, was nominated two weeks 
ago. But the Minctti and Lovven nominations have 
been sleeping in the Commerce Committee for almost 
three months. 

-Washington staff. 
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Indecision, Not Funds, Bogs Missile Plan 


Adminislration says problems stem from planning, 
blit missile money is drawn from other programs. 


By Cl.ilir)e Wilzp 

Washington— US/\l "s effort to dc- 
\dnp .1 hjllistif missile alicad of the 
So\ict Union is now being slyinicti b> 
p(iOr otgiiiiiiatioii :ind indecision rather 
tlum from tlic lack of funds tfiat held 
u|) earlier progress. This was made 
clear last week svitli publication of the 
Defense Department’s l-'iseal 1957 
liudgct testimony before tlie House A]>- 
propriations Committee. 

At tlic same time, the department 
wame'd th.it tlic clianneling of funds 
into tlic missile race lias forced a cur- 
tailment ill the dceekipnifiil and pro- 
eurement of manned aitcr.ift. 

Tins eiirtailment. the report said, 
svoiild constitute a menace to the U.S. 
if any large-scale war slioiild break out. 

Both .Administration officials and 
their critics geiierallv agreed that, wliilc 
the funds arc noiv ai’ailahlc, the missiles’ 
program is liiimpered liv new bottle- 
necks in its basic otgani^ation and de- 
lays brouglit on through indecision. 

R & D Dispute 

Tlicse points were made by witnesses: 

♦ USAF Secretary Donald .A. Quarles 
said there sva.s no difference nf opinion 
lichveen liis office and Tres or Gardner, 
recently-resigned Assistant Secretary of 
Air Force for Research and Develop- 
ment over funds for the ballistic missile 

• Gardner agreed but maintained vehe- 


mently th. 1 t the oserall research budget 
is too small, by as nnich as 5516 million, 
iuid that tlic total US.AI’ budget "is bil- 
lions of dollars short of what is needed 
to achics'c supremacy oscr llic Russians 
in airplanes as well as missiles." 

• Gen. Nathan I’. Tssnning, USAF 
Chief of Sbiff, recommended an addi- 
tional SlOO to 51 50 million for rescatch 
and dcsciopment "not applicable to the 
missiles business. " 

Cell. Twining joined Quarles in mak- 
ing it clear to tlic House group that the 
Fiscal 1958 budget svill have to be 
larger for USAl'' to maintain its fighting 
streiigtli at programmed levels. 

High Missile Priority 

It i.s clc-jt from the testimony that 
the priority status of tlie ballistic mis- 
sile program is high. Tlie CNnct degree 
of priorits appeats lost in a semantic 
maze, including disagteement over defi- 
nition of "crash” program. 

Quarles, who bclieses tliat guided 
missiles might be a docisiso factor in 
a nar 10 vears from now. made it clear 
thal lie opposes "crash" programs as 
such, but said that for all practical pur- 
poses lie considers tlic missile work 
now is on that basis. His distinction is 
that "wc used to have people tear their 
hair , . , and then wc would go out 
cxcitcdls- and hope to get it early by 
doing a lot of foolish tilings. In all 
mv experience, that never produced 
anything useful early.” 


Gardner said “ctash” implies that 
there is a big risk of failure and that 
by his definition, US-AF's ballistic mis- 
sile program is not on a crash basis. 
"Howeser." he said, "by mote conser- 
latiic people’s definition of crash they 
arc ovcr-ciashcd.” 

Dr. Clifford C. I’limas, Assistant 
Secretary of Defense for Resc-.irth and 
Development, said that the missile pto- 
gniiii. particularly under Miirplircc. 
"will be essentially a crash program. It 
is a CTash program and this is an orgaiii- 
aational cnango.” 

CJardiier suggested addition of tlic 
5516 million to USAF’s budget of S610 
million in a letter to Quarles, dated last 
Jan. 16. ’I'o support this ease, Gardner 
disclosed, lie had tlic paper signed b\’ 
Ccn. Twining; Assistant USAF Secrc- 
tan' Lvle S. Garlock: Lt. Gen. Donald 
I’lilt, Deputy Chief of Staff for Dcscl- 
opinent; Lt. Gen. Frank F. F.vcrest, 
Depnh' Chief of Staff for Operations; 
Lt. Ccn. fames Doolittle, chairman of 
USAF’s Scientific Advison' Board and 
Dr. Guyford Stever, Chief Scientist of 
tlic Ait Force. 

Gurdnet said Quarles’ reply to his 
inemotandum brought about his split 
with tlie Defense Department. He said 
Quarles argued, for example, tiuit 
USAl’ should be more selective in whaf 
it tried to do. Gardner replied with fig- 
ures showing that in 1956 the program 
puts 29% of tlie contractual funds into 
five projects. Os-cr 50% of the funds 
ate concentrated in 17 projects, less 
than -f% of the total number, 

Gardner said his basic pliilosopliy 
includes taking "the big chance.'' .And 
the Quarles approach, which he traced 
to the Secretan’s experience with Bell 
Lalxiratorics. is "tliat of deseloping. 
step bv step, and taking each step as 
the previous step is proven." 

Missiles vs. Aircraft 

The missile program, Gardner said, 
"has not been fund-limited within the 
Air Force or within the Department of 
Defense. (The secretaries) have sup 
ported it with all the funds that we 
needed. Unfortunately tliosc funds all 
came out of other funds and has had 
the net result of reducing our airplane 
program. It was this impalatahlc price 
—some of the funds had come out of 
continental dcfcnsc-fhat was one of iny 
objections.” 

"I felt we should fund the program 
separately and it should not take funds 
awav from our badly needed develop- 
ment of bombers, fighters and latious 
other missiles," Gardner told the com- 
mittee. 

"W'itli out existing fighters, which 
arc working extremely well,— the 104, 



AVIATION 


(, April 2 . 19S6 



the 101 and the 105. to be very spe- 
cific— we arc embarked upon, because of 
the funds limitation, a very cautious 
program of procuring tlicse aircraft. In 
general, we are applying tlic fly-before- 
yOH-biiy philosophy. 

"There again tin’s is partly for Lick 
of funds which arc flowing into the 
ballistic missile program.” 

Wilson Rapped 

In 1,256 printed pages of testimony, 
roughest Iteatiiient was nieted out to 
Secretan' AA’ilsoii, Goininittce Chair- 
man Clarence Cannon (D.-Mo-t and 
Rep. Jamie L. Whitten (D.-Miss.). ac- 
cused W'ilson of seeking to withhold 
information and treating liis qiicstioiiers 
liglitly. 

At one point Rep. Cannon tried te- 
peatedly to get Wilson to estimate rela- 
tive aircraft production talcs between 
the U.S. and Russia. Despite Wilson’s 
l>rotest that he was not being "devious.” 
Rep. Cannon exclaimed: 

"It seems to be absolutely impossible 
to get am information out of miu. A'ou 
arc lip liere to give us some information. 
A’oii arc asking for the largest sum of 
money eser asked and voii are not tell- 
ing us nhat the reason is why we should 

Wilson said later tliat much of the 
information Rep. Cannon sought was 
classified ,ind should be given bs the 
Air Force Cliicf of Staff at an off-the- 
record session. 

Rep. Whitten cited the case of a 
Congressional committee’s report on 
procutcnient which cited lack of co- 
operation on the part of the militan-. 
TTic report. Rep. W'hittcn said, canic 
back to his committee marked “secret" 
by tiic military departinmit. He sug- 
gested that sensitise references could 
he deleted and the rqjort made public. 

In tlie subsequent exchange. AV'ilson 
suggested: "IVfav-be one of the maga- 


zines would pay you some moncs’ for 

The committee record also discloses 
a letter of apology sent to the chairman 
on I’cb. 13 by Gen. I'homas D. White, 
US.AF Vice Chief of Staff. The letter 
followeti an address given by the gen- 
eral four davs earlier in Cincinnati 
(AW Feb. 20; p. 51). 

Tn his spcecli, Gen. AATiitc made a 
statement, seized upon by Rep. Krrett 
1’. Scrivnet (R.-Kan.) tliat "the tax- 
payer and the legislator quite under- 
standably prefer to see our national in- 
come spent on success, not failure. This 
makes the rcscarcli and dciclopmcnt 
dollar hard to get." 

Rep. Setivner. Iiolding that tlie coin- 
iiiittcc is a "pushos'cr” for R & D re- 
quests, obtained from Gen. Twining a 
statement that his top assistant had 
made an "unfortunate interpretation,” 



Temco Introduces 
Primary Jet Trainer 

Temeo Aircraft Corp. last week 
started an extensive fliglit test program 
on a new single-jet primary trainer that 
will vie with tlie Beech 75 as a tcpLicc- 
ment for piston-engine trainers used bv 
U-S- and foreign militan- sen-ices. 

The new ’l emto 51 is similar in size 
and weight to tlie Beech 75 (sec page 
69). Maximum speed .-ipproximateK 50 
mph. Iiiflicr tlian the 295 mph. of its 
competitor is claimed. Both aircraft loc 
the Continental YJ69-T-9 of 920 lb. 
til rust. 

To case maintenance, a spccialL de- 
signed engine dolly can be used as a 
work-stand. Tlic turbojet can be ex- 
posed for routine cliec-ks in lU seconds 
and a complete engine change can be 
made in 20 minutes, including time to 
start the replacement engine. 

Dimensions of tlic new trainer: 
Wingspan, 29.85 ft.: oi-cnill length. 
50.6 ft. Wing area is 1 50 so. ft. Normal 
gross weight is 4,157 lb. Normal fuel 
capacity is 119 gal., providing 1.5 hours 
endurance at sea lescl. A total of 156 
gal. can be carried utilizing bladdcr-tyiw 
riicl cells in the leading edges of the 
Mings' center sections and outer wing 

Maxinnmi level fliglit speed is stated 
to be 545 mph. at 15,000 ft. and 527-7, 
mph. at sea lei el. Cruise speed is 247.2 
mph. at 25.000 ft. Scr\-icc ceiling is 
reported as 35,000 ft. Maximum dive 
speed is 575 mph. The airplane's ulti- 
mate load factor of 11.25 Cs. The 
Temco 51 climbs at 1.900 fpm. 

At take off gross weight the trainer’s 
stall speed with landing gear and flaps 
down is 75.9 mph.; m the same con- 
figuration at nonna! landing weight. 
Stall speed is given as 66.3 mph. 
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Harsh Proof of Rapid Soviet 


Tupolev 104: 

Loncloii- \|i|K.ir.iiRi.- of Aeroflot's 
I uwjIcv IU-* |ct airliner (AW Mar. 26. 
p, 29) presented new evidence of the 
remarkable advancc.s in aircraft design 
made by Russia during the last few years. 

'I'lic twin-jct aircraft sliows sound de- 
sign ciiar.ictcristios built into a con- 
temporars airframe powered by two of 
the largest turbojet engines operating in 
the world today. 

Designer Andrei N. Tupolev writing 
in Prasda last week said his airplane 
was in qoantitt' production and de- 
scribed it as having a 2.000-milc range, 
cruising altitude of ?5.000 ft. and cruis- 
ing speed of 500 mph. Single engine 


ceiling is 16.000 ft., according to Tupo- 
lev. Marshal Zliavoronkov. head of 
Aeroflot, said the Tu-I04 will be used 
on the Moscow-Peking route and routes 
connecting Moscow with several Euro- 
pean Capitols. 

(Aeroflot has rights to land in Stock- 
holm and Helsinki. Negotiations with 
h'rance were discontinued sense weeks 
ago because the Russians wanted to de- 
lav operations to Paris until they could 
exploit their latest equipment, presum- 
ablv the Tu-104. French sources antici- 
pate no political problems in allowing 
,\crofiot to sen’c Paris, hut they note 
that technical difficulties are present— 


a language problem for one and Aero- 
flot conformation to the codes and prac- 
tices of the IC.AO regulations for 
another.) 

The aircraft carries two pilots, navi- 
gator. flight engineer, radio operator and 
stewardess. Tourist configuration will 
carry 70 passengers, according to Aero- 

Most observers believe the Tupolev 
design owes man\' features to the stand- 
ard Russian medium jet bomber, the 
Badger, believed to be an Ilyusliin de- 
sign. Particular points of similarity in- 
clude the tail, landing gear and nose, 
■f^e engines appear to ho mounted fur- 



Progress 

thcr Qutboiird on the jet liner than on 
the Badger. 

Most impressive feature of the new 
aircraft is the apparent size and thrust 
of the engines. Rolls-Rovcc designers 
calculated the diameter of the huge air 
intakes as 40 in, and csHinateo the 
thrust of the engines at 15,000 to 17,- 
000 Ib- Other qualified observers made 
estimates from 12,000 to 20.000 lb. 

These engines ptobablv are the same 
as those used in the Badger and Bison 
bombers, which have been estimated 
to have a thrust approaching 20,000 Ib. 

'ITie exhaust nozzle diameter is 
calculated at tlirce feet. Overall length 


of the engine nacelle is approximately 
40 ft. and maximum diameter is five 
ft. The engine inlet itself probably is 
half way back in the nacelle near the 
wine front spar. 'Hie thrust line is 
angfrf outboard to protect the fuselage 
from blast. 

Noise level of the Tupolev upon its 
takeoff to refum to Moscow was com- 
parable to the de Havilland Comet I. 

Prior to landing on the inbound 
flight and then upon taxiing to the 
ramp, the engines seemed unusually 
quiet in view of their size, although 
there was no indication of silencers. 

Length of the cigar-.shaped fuselage 
is about 120 ft. Span of the thick, 
swept wings is approximately 118 ft. 
Sweep is more than 30 degrees, llcighi 


of the vertical tail fin is about 33 ft. 

Two wing fences arc evenly spaced 
outboard of the landing gear nacelles. 

The foiir-wliccl, doumc-truck land- 
ing gear tucks into separate nacelles out- 
board of the engines. The nose gear 
is a steerable twin-wheel. 

I’nel is stored in the wings and the 
lower part of tlic fuselage. Some 8.000 
Imperial galloas (9,600 U. S. gals.) of 
jet fuel were taken aboard after the 
tlircc-and-oiie-half hour, 1,564-ini. 
flight from Moscow, 

The plane assigned to Gen. Ivan A. 
Setav. Russian sccuritv chief, for the 
trip to London has a 52-passenger seat- 
ing aicangemcnt, according to Russian 
sources. It is finished with pale blue 
scats and inlaid walnut panelling. I'hctc 
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arc 15 small round windows, :i little 
more than one ft. in dianielct. down 
the starboard side. I'onr of the w indow s 
are set into square escape hatches. A. 
single door is aft on the port side. 

Below and hchind the bomber- 
steled nose is a bHl|iiif tadonie, 
presumably for navigational radar. 
Radio antennas and masts appear con- 
ventional. 

Control surfaces seem standard w ith 
servo tabs and a non-fir ing tail. Thick 
leading edge of the sving and blmit 
nose would seem to place the aircraft 
in the 500-mph. class, certainly not 
much above, 'lliis seemed to be con- 
firmed by the time cn route from 

Civil Markings 

The jet liner carried the markings of 
Aeroflot, the Russian civil airline, lliere 
was a blue stripe the length of the siher 
fuselage, a ted flag on the tail, and a 
red hanimcr-and-sickk insignia below 
one of the escape hatchs. Stylized Ruv 
sian script " Tu"-for 'I'upolev— is on the 
nose. Tne paint did not appear new ,ind 
the aircraft gase eridcncc of having a 
considerable number of flying houis 
behind it. 

The Russian jet liner landed at Lon- 
don airport after a thrcc-and-onc-h.ilf 
hour flight from Moscow. Average speed 
was -146 mph. o\cr the 1. 56-1-mi. route. 

A British assistant air attache, Sqii.id- 
rnn Leader J. I. Dcvcrill. was aboard the 
aircraft to interpret air traffic control 
procedure for the Russian crew. He re- 
ported the airliner flew at 55,000 ft. for 
the trip. British weather service rc- 
)x>rtcd winds varsing from 20 mph. due 
north to so mph. due south over the 

Slow Approoch 

Deverill said, "She flies beauti- 
fully,” but refus^ to make any further 
]«ib]ic comment- He reported imnie- 
diateh’ to .\ir Ministrs' officials for in- 
terrogation after arrisal 

NOSt VIEW shows cuni|sict si« and .simplicity of ait intakes lot 'liiiiolcf's 2().000-lb. Tire Tll-104 let down tliroilgh the 
dirmt turbojet engines. Note the large number o( anteimas plnivc and below cockpit, rain clouds Wer the airport and made 
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-:.000 lb. is 10,000 kilo- 



one pass at the field at about 2,000 ft., 
then it circled and made a slow ap- 

S roach, dropping its large-spiin slotted 
aps. Landing roll was extremely short, 
even allowing for the strong headwind 
of about 50 knots. 

Upon Serov's return trip to Moscow 
—which was made ahead of the origi- 
nally scheduled deptuture of the Tu-104 
because of the unpopular reception ac- 
corded the security chief— the plane set 
a record for the run of 510 m|)li. aver- 
age speed. 

Photo Interpretation 

An aiials'sis of available photographs 
of the Tu-104 leids to some supposi- 
tions about the design and background 
of the plane. 

Most obvious points of similarity 
betsveen it and the Badger are in the 
nose of the fuselage, the vertical tail 
and the landing gear in separate 
nacelles. 

It appears as though those assemblies 
from the Badger were used intact and 
(hat a passenger fuselage and a new set 
of wings were built around them. This 
is a reasonable assumption, considering 
the Russian engineering tendencies to 
pool technical features and to standard- 
ize on sub-assemblies as much as pos- 
it also is cntirelv possible that the 
complete nose and cockpit assembly 
has been standardized for use on all 
large Red aircraft, whether miiitarv or 
civil. Available pictures of the Bison 
show that it also has the nose layout 
of the Tu-104 and Badger. 

Photos indicate that the wing is 
cranked at the leading edge, like that 
of the Badger, but the almost abnormal 


thickness of the Tu-104 wins suggests 
that a new airfoil .section has been 
chosen for high-lift characteristics at 
the low-speed end of the flight regime 
in order to make the plane more docile 
in the landing pattern. 

The argument between observers as 
to whether the Tu-104 is a Badger dc- 
'•clopnicnt or not and as In whether 
Tupoles- designed the Badger arc no 
nearer settlemciif than thes were be- 
fore the plane came into London, since 
there has been no comparable oppor- 
tunits- for western obsers ers to examine 
a Badger. 

Rated Thrust 

Some conclusions about the thrust 
of the engines mav be drawn from the 
knowlc^e of the amount of fuel-9, 600 
U. S. gallons— taken on board at Lon- 
don. If the cruise consumption of the 
engine is about 0.7 Ib./lb./hr.— a fig- 
ure representatis'c of current designs— 
then the cruise thrust at 33,000 ft. al- 
titude is about 15,000 1b. per engine. 
But at the Tu-104's cruise conditions, 
the engines would be delivering ap- 
proximately 60% of their sea leiel static 
thrust. 

Therefore, the engines must be rated 
at approximately 20,000 lb. static thrust 
at sea les'el. 

This checks earlier estimates of the 
power of Badger and Bison engines 
made in this country and the U. S. by 
powerplant experts. 

Said one British engineer. "I reckon 
these (Badger) engines to deliver about 
22,000 lb., based on onr estimates of 
the tailpipe diameter. Also, we know 
the Russians to be logical chaps who 
would use nice round figures for design 


llirusis. . . 
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liigli-powctcd, and any attempt to de- 
preciate their thrust to the 12.000-lb. 
level Is wishful thinking. 

Fuselage Design 

I'uselagc of the Tu-104 is circular in 
cross-section and ap|)roximateiy 12 ft. 
in diameter. Tlic Badger's fuselage is 
elliptical, much narrower and some- 
what shallower. 

The window line is broken in the 
plane of the engines by a slight step up 
for a pair of windows over the «ing. 
This .suggests one of hvo things: either 
the lavnratories arc loe.itcd there, be- 
ean.se of the possible danger from a 
compressor failure, or there may be 
berths placed abos'c the wing carry- 
through structure. 

Soviet Nakv Threat 
To Atlantic Sea Lancs 

New York— Russia's Navy has the 
capabilits of attacking Atlantic shipping 
from the air "on a scale and intensih’ 
out of comparison with ans thing experi- 
enced in the htoad oceans in the pa.st.” 
the intelligence officer for the Sujircmt 
Allied Commander .Atlantic said last 
« cek. 

If nar should btaik out. the Russian 
navy now has six times the air strength 
av ailable to Nazi Germany in 1959 with 
which to attack the sea lanes linking 
North America nitli western Europe; 
seven times the suhmarine strength, 
and three times the heavy surface fleet. 

These estimates were made by U.S. 
Admiral Jerauld NVriglif. commander 
of the North Atlantic Treats- Organiza- 
tion naval command, and Iris staff at 
an Overseas Press Club meeting. 

Besides increased numerical strength, 
the Russians have converted all navy 
fighter and light bomber units to jet 
aircraft. Tlic NATO command expects 
Ihe Soviet to soon outfit its submarines 
with guided missiles with nuclear war- 
heads, posing an additional threat to 
ports and coastal region cities on both 
sides of the Atlantic, 

There is no indication that the Rus- 
sians have aircraft carriers. The reason 
cited for this is that none are required 
for their basic mission. Russia is not 
dependent on sea lane communications 
and the consequent need for carrier 
fotce.s to keep tlicm clear. 

Whereas, the Russian navy was obso- 
lete and inexperienced in 1945, today 
it is large, expanding with new, surpris- 
inglv up-to-date equipment, some of it 
"extrcmclv” advanced. "Their ships, 
-ubmarincs and aircraft train together, 
and we believe they are ready for war 
today . . . ,” the intelligence officer said. 
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Profits Investigation: 


USAF Defends Procurement Policies 


By Kailicrinc Johnsen 

^^■ashington— 'llic Air Force firmly 
defended its polics' of not allowing in- 
centi\'c boinis parments as gor’cmment 
costs at closing sessions of House 
Armed Scrsiccs Insestigating Subcom- 
mittee beatings on military aircraft 
procurement- 

'ITic Navy has made no ruling against 
iillosvancc of bnnuscs, and considers 
only tlic "reasonableness" of the total 
compensation of management. The air- 
craft industry has protested the USAF 
position. The matter is now up for 
decision by the Dcfcn.se Department. 

Deputy Assistant Secretary of the 
.Ait Force Max Golden told the sub- 
committee experience with aircraft 
manufacturers has been that "tbev start 
out on a ven’ modest basis (with in- 
centive compensation plans) but gradu- 
allv expand.” He said Boeing Airplane 
Co., started off with an incentive com- 
pensation plan of SlfiO.OOn a year and 
enlarged it in the next few years to 
S4 million. 

The subcommittee has completed 
public testimony from the 12 major 
airframe coneems. the -Ait Force, Na\'y, 
and Renegotiation Board. The group 
is tcntativclv scheduled to begin a field 
investigation of M'est Coast pfant facili- 
ties of the 1 2 finns on Apr. 20. Eastern 
facilities «ill be inspected later. No 
firm decision has been made as to 
public hearings on helicopter com- 
jianies and aircraft engine companies. 
\Vhcther or not heatings are held the 
subcommittee's report will cos’cr these 
concerns as well as the 12 airframe 
manufacturers. 


Other dcsclopments in the concKid- 
ing hearings of the subcommittee, 
headed bv Rep. Edward Hebert (D.- 
La.) wetei 

• .Assistant Sccrctaiv of the -Ait Force 
Dcidics- Sharp urged against the setting 
of rigid formulas for cost and profit 
allouanccs on contracts. "Due to the 
great saricty of the contracts and the 
great sariety of situations . . - «e would 
prefer to have a considerable area in 
which to operate," he said- “W'c 
should not have a definite formula laid 
down.” 

• Seventy-six Air Force airaaft and 
guided missile contracts have not vet 
been finalized, and of tlicsc one fourth 
are o\’cr six months old, it was reported. 

• Sliarp testified that delisery schedules 
set for aircraft production are "tight." 
"A\’e make schedules reasonable ambiti- 
ous because we are trying to get .ahead 
in this game of developing and pro- 
ducing new airplanes," he explained, 
"but thev ate capable of achievement." 
(The House Militarv .Appropriations 
Subcommittee has criticized that con- 
tract files sliow "one delivery date ex- 
tension after another" and declared that 
the impression is gained tliat delivery 
is a relativeh’ unimportant detail.") 

• Termination costs on USAF's SlOO 
million cutback in the F-S4 program at 
Rc|)ublic Aircraft Corp. is estimated at 
between S80 and SlOO million. Most 
of the excess im entory acqufred by the 
c.incellation svill be utilized for .spares 
and parts in support of the F-S4 pro- 
gram. according to US.AF. Production 
of F-84s will run for another vear and 
a half. 

• Subcomiiiittee Coimscl John Court- 


ney declared that the highest cost air- 
frame mamifactjircr “also happens to be 
the compam where the management 
reccis'cs the highest return for its serv- 

(Thc company which reported the 
highest management salary costs to 
the subcommittee was North American 
As’iation, Inc., with a cost of S993.250 
for 195fi.) 

• TISAF now requires approval of exccu- 
ti\’c salaries by .Air Nfatericl Command 
headquarters. Three guidelines cstab- 
lislicd for determining "reasonableness” 
arc; s olumc of the company’s business; 
complexity of items being manuf.ic- 
tiired; the degree of private ownership, 

• Renegotiation Bt>ai^ reported tliat it 
receives 10.000 cases annually, of which 
1,000 are referred to field offices for in- 
vestigation. Regional boards base au- 
thority to make final determinations on 
all cases involving S800.000 or less rene- 
gotiablc business. 

• Thomas Coggeshall. chairman of Re- 
negotiation Board, recommended that 
other aircraft firms follow tlie example 
of McDonnell Aircraft Co. and set 
aside tesenes to cover possible recap- 
tures of profits in the renegotiation 
process- 

"This is what most companies 
outside the airframe industry do who 
liavc substantial renegotiation busi- 
ness,” Coggeshall said. 

• Executive salaries in the airnaft in- 
dustn' thrmigh 19?2 were conservative 
compared « ith other major manufactur- 
ing industries, Coggeshall said, 

He added, howei'cr: “It seems that in 
the last two or three lush years, though, 
they have been triing to make up for 
lost time.” He said ‘’it seems ... the 
incentis’e plans and increased salaries 
have grown like Topsy in 1953, 1954 
and 1955.” 

• Blame for the delay in making final 
renegotiation determinations was tossed 
back to the industry by Coggeshall. He 
gave three examples: (1) "despite re- 
peated requests for an ultimate com- 
pliance with the furnishing of essential 
data.” Locklieed Aircraft Corp. revealed 
for the first time in March, 1955, that 
it had experienced an over-run of costs 
nn its 1952 business of S59 million; 

(2) Douglas .Aircraft Co. repotted sales 
on its 1952 business of S449 million in 
September. 1953, but revised the figure 
to S478 million in November, 1955; 

(3) Boeing .Airpl.inc Co. reported sales 
of S757 million and profits of S49 mil- 
lion on its 1952 business in March, 
1953. but resised the figures a year 
later to S737 million sales and S54.5 
million profits. 


DOLLAR VOLUME Of 
AlftCfiiFT INDUSTRY 
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Martin, Army Unveil ‘Missile Master’ 


By Even Clark 

F't. Meade, Md.— The prototype of 
the Glenn L. Martin Co.'s electronic 
"Missile Master" last week became tlic 
nerve center of tliis area's anti-aircraft 
defense, ready to coordinate the fire of 
88 Nike launchers guarding Baltimore 
and the nation's capital. 

'ITiis forerunner of a new local de- 
fense system will replace two inanualls- 
o|)crated control sites, substituting elec- 
tronic circuits, computas and cathode 
ray display consoles for the telephone 
and plotting board. 

The Ar!iiy budget non- before Con- 
gress calls for production and instalUi- 
tion of Missile Masters to control more 
than 100 Nike sites tinging 13 major 
cities. Cost of tlic .system and tlic total 
mimber to be installed are classified. 

Missile Master is designed to pro- 
vide nearly-automatic, alniost-iiistanta- 
neous location and identification of air- 
craft and optimum distribution of fire- 
power from a number of widelv-scat- 
tered batteries. 

F.ssentiallv, the Missile Master is a 
miniature s'ersion of SAGE, the Air 
l''orce's electronic continental air de- 
fense system (AW Jan. 30, p. 46). It is 
designed to operate in conjunction 


with S.AGE, or act independentU. to: 
• Guard against "merkills" of a taVget- 
rivo or more batteries firing at the same 
ho.stile aircraft. 

•Prevent the mcriooking of a second 
target because of ovcr-eoiicentration on 
the first— a problem that could arise in 


the eient «f a mas.s saturation r.iid. 
♦ Preient mistaken attacks on friendly 
aircraft in the heat of battle. 

Missile .Master is designed annind 
the sbott-raiigc Nike missile. Rut .Army 
Signal Corps and Martin Co. spokes- 
men told reporters at a press dcnioiistra- 
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lion here tlul it “c:m be cNiximltd" tn 
coordinate the fire of "any current 
|riiund-to-air missile"— iiicliiding the 
I'jIos, svhich the Air I’orce i>lans ti' 
mstali around some Stnitcgic Air Com- 
mand bases and otlier defense silcs- 
Begun in 1945 

Develupnieiit of this type system 
began in 19-l> in the Radar Division 
of flic Army Signal Corps' Isleetrouic 
Laboratories at Kt. Monmouth, N. 

In 1950, a forerunner of the Missile 
Master was designed. 

It was installed here and has been 
in c.sperimental operation for almost 
t«'o years. Martin is the principal eon- 
tractor, and the Army said Martin has 
been aided by Airborne Instrmnents 
1-aboruton" and American Machine and 
l‘'oundry, A Martin sprjkesman said 
there arc "nine or 10 major snbeonftac- 
tors" but added only the names of 
1 looser Electronics of Balliniorc and 
the General Electric Co. 

Equipment for a mobile version is 
being deselopcd. but llie si/.e of the 
radars required and the amount of 
equipment used would indicate that 
most sites in this country will be ))er- 
niaiicnt ground installations. Whether 
they u ill be imdergronnd is cla'sified. 

'lire prototype iirstallation is a win- 
dowlcss, two story cinderblocl. building. 
160 bv 190-ft. in size. Neaibv, a huge 
surstiilance radar resolves iO times a 
minute inside a radonie, and tsso 
height-finder radars nod nipidls on fow- 
eis facing in opposite directions. 

Inside is a darkened, liigli-ceilingcd 
room filled with rows of radar-t\ )x; ton- 
soles. It is called the .\nti-.\iicraft Op- 
erations Center |.\.-kOC). .U the front, 
two stock-market-tspe tote hoards and 
tsso round projection screens present 
the si’hole air situation, ineinding which 
batteries arc engaged. 

Kc\ personnel in an ,\.\OC ssill lx.‘; 

• Tracking operators, who monitor 
warning infonnation fed into .Missile 
Master’s tracking sub-system (by ]>re- 
filed flight plan, radar .md later by 
SAGE) and displased on their scopes. 
Distinctively shaped markers indicate 
different categories of targets. Operat- 
ors will make sure target positions indi- 
cated bv S.AGE correspond to the posi- 
tion indicated by local rad.ir. Targets 
not ahead) being tracked bs' S.\GK are 
picked off the scope by phofiwlcctric 
"gims” and fed into the Inicking system. 

• 'I'acticai controllers, who monitor the 
air situation and the target selections 
made by individual batteries. They can 
intenene to assign targets to batteries 
to make sure of quick engagement or 
to terminate engagements to avoid dup- 
lication of effort. 

Missile Master, therefore, is not a 
ssstciii which sights all targets and fires 
ail missiles .iiitomaticallv-mir even a 
single control center from wliich all 


I’nshing the button that launches the 
missile .still is left to the battery coiii- 
niaiider. lint the men and the machines 
in the Missile .Master sssteni have eol- 
iected, processed and displased (on 
scopes at his batters ! the infonnation 
he needs to select tfie proper target. If 
he errs, the lacticul controller is ready 
and capable of overruling liim. 

• 'I'he "fiiendly protector," who watches 
the positions of all known friendly air- 
craft and compares this with data re- 
turned from batters commanders. "At 
any time." the .Army said, "this operator 
is provided with the necessary facilities 
tor taking immediate action to halt the 
indisidual engagement of any friendly 
l.irgcf." (Again, the battery commander 
can be ovemikd.) 

Target Data Displayed 

Critical elements of the Missile Mas- 
ter system arc provided in duplicate, and 
Martin and the -Army .salt that opera- 
tions can continue with one or more 
major items inopcr.itivc. 

In l.itcT models, the two projection 
screens will be replaced by two desk- 
tvpe consoles, one for the tactical con- 
troller and one for the "protector." 
Each desk lias a scope in the center 
and a panel at either side. 

Targets arc represented on the scope 
bv tiirce-digit mimhers. A'ector lines in- 
dicate s|>cc'(l and direction. A "dot 
code"— dots above, below and at each 
side of the three-digit number-gives 
the controller his target parameters at a 
glance, revc.iling size of the target mass, 
its iiltitiidc. its identity and wTicther it 
has been engaged. 

The left hand panel, called the 
"Status Scicetor.” allows the controller 
to select special target information by 
categories— all frieiidTv aircraft at once, 
all hostile aircraft, all aircraft at the 
same altitude, etc. 'lire right hand 
))imel allows him to eimiiminicatc with 
inclividiuil batteries. 

Missile Master buildings will he 
"sonievvliat smaller" in later models and 
have ahont one-third the equipment 
used in the prototyixi. due to stream- 
lining and elimination of duplication. 

The Atmv anticipates no trouble 
in training operators hut savs it may 
have trouble training and kec|jing tech- 
nicians. hot the first vc.ir, maintenance 
will be done !))• civilians on contract. 

\'o real estate problem is antici- 
pated. .An Aron- s)xjkcsman refused to 
,sav whether Xtissile Musters will be 
located right at Nike installations, but 
he said "fvill use will l>c made of avail- 
able government land." 

Missile Master, unlike S.AGE, does 
not direct interception bv aircraft. It 
does not control the missile after it 
leaves a bafterv. Ordinarily it docs not 
dircctlv cnntrol firing-biit merely coor- 
clinate.s it-altliough it was indicated 


that all firing could be done from the 
AAOC if ncccssarv . 

Later svsteins operating with the 
SAGE svstc-m would feed information 
back to S.AGE centers, as well as re- 
ceive it- 

Missile Master's effective range will 
not depend so much on the range of 
its radar, once it is tied into SAGE, 
but it will be limited bv the effective 
range of whatever missile it directs. 

Army Sccretarv W'ilber M, Bnickci, 
in announcing Missile Master, referred 
to it as "an electronic brain that detects 
enemy aircraft and missiles and controls 
and cemrdinates the fire of Anny Nike 
missile batteries .against such invaders." 

In response to reporters’ questions, 
the Army later said Secretary Brucker 
had "no intent to sensationalize the 
system" but simply to "state a fact pre- 
vioush" published”— that Nike "has 
been fired successfully at missiles.” 



James C. Anthony 


lames C. Anlliony, 52, New Yml dis- 

of a hcact^ aHack last week in Mvitle 
Beach, S. C„ vvlulf cn route to his New 
York lioiiic from a I'lniida vacaHoii. 

A native ot Philadelphia and graduate 
of the Universitv- of Pennsylvania. Jock, 

trv. joined the Chicago office of McGraw- 
Hill Publishing Co- in 1942. He Iras 
been associated with the growth of 

ception in 1947 and was its first adver- 
tising sales manager. 

Before joining McGraw-Hill, he was 
with Batten. Barton. Ducstine dr Os- 
bom. Inc., and with Keeling & Co. and 
Sidenour. A'aitk & Keeling, Inc., both ol 

He is’ survived by his wife, Ann G. 
Anthony, and a son, James C. .Anthonv, 
|r.. of Roshn. Long Island. 


AVIATION WEEK, April 2, 1954 



Just as George Herbert, distinguished clergyman and poet, realized it many 
years ago, so do the people charged with our national defense realize it 
today : strength is a deterrent to war. 

At Rheem, as prime contractor to the United States Government, and sub- 
contractor to other industry leaders, we are proud of our contribution to 
that strength which is keeping us at peace. Our integrated Govetnmeni 
Products facilities ate presently in quality development and produaion on 
air frames, missile and jet engine components, airborne ordnance 
electronics and ordnance materieL 

Yes, quality products, at a low per-unic cost, and delivered on time.,. 
thU is Rheem. 



YOU CAN RELY ON RHEEM 

Rheem Manufacturing Company • GOVERNMENT PRODUCTS DIVISION 

DOWNEY, CALIF. • SAN PABLtP, CALIF, • WASHINGTON, D.C. • PHILADELPHIA, PA. • BURLINGTON, N.J. 



SyNcimoNizED — Like a fine watch. Northrop Aircraft is synchronized 
for dependable performance. A precise balance between long-range planning and 
economical production insures the continued development of the nation’s most 
advanced weapon systems. Effective thinking and doing have produced such 
recognized achievements as the Northrop Scorpion F-89 interceptors, far-reaching 
defenders of our heartland; Northrop Snark SM-62s, unmanned intercontinental 
A-bomb carriers; and Radioplane Company’s pilotless drones and missiles. New 
weapons of the future are now being designed. Their punctual delivery is guar- 
anteed by synchronized management, engineering and production at Northrop. 


4 

NORTHROP 



Polish Air Force 
Shows Its Wares 

The Polish Ail Foice stepped oat leccatly to pU^ 
its pait io the Coouaunist vetsioA of Poland’s “Llbera- 
tioU'Dsjr.” Creotest power was displayed by long line 
of Polish'built MiG-15 jet fighters (below), whose pilots 
wore the ridiDg-breeches. cloth-hat garb of a bygone era. 
The three aircraft above are Russian.des^ced Tupolev 
Tn-2 attack bombers, which first appeared during the 
latter stages of World War II but are stiU {root-line 
aircraft in the Polish and Chinese Coromunist air forces. 
Hie Tn-2s, powered by two 1,850 hp. engines, have a 
inaximum speed of 560 mpb. Aircraft at top right are 
Petlyakov PE-2 three-seat attack bombers, Aim Russian- 
designed. (he 340-mph. aircraft are now used primarily 




Pio7iecrs in All Weather and Pilotless Flight 
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Airborne Mule Skinner 

for todny^s Defense 

Now to the scn-ice of supply comes 
a new idea in military logistics — 
air transports that rival the train in 
ton-miic cost. Newest and largest, now on 
the way, is the turbo-prop Douglas C-133. 

About to undergo Right tests, C-133 packs the 
load fat freight can into its huge hull, loads 96% 
of military or construction equipment — fully as- 
scmliled and ready for action — through an adjust- 
able platform ramp in its tail section. 

Speed and range arc still secret but C-133’s 
ability to shuttle l>ack and forth across oceans 
gives it the cargo potential of a 7000-ton ship. 
Cost drops drastically because C-133 gets material 
into action in hours, rather than weeks or months. 


Dcvetopmciil of the Doiiglu!: C-1 33 shrinks supply 
lines and bolsters America’s armed strength. But the core 
of that strength is the personnel manning posts and air- 
craft. Ask j-our local recruiting officer about the oppor- 
tunities in the U. S. Air Force. 


Depend on DOUGLAS 


First in Aviation 


Gon. Baker Reassures 
AMC Subcontraelors 

Dettoit. Micli.-US.U'\ ,\ir Mutcrid 
Coiimi.md Iijv reiternted its pledge to 
iiu!tistr\ Milx.iiiitnittiirs tliiit it will not 
permit timvjrtjntcd invasioit of their 
speciiiltic', hv pritiic innntihicttircrs. 

.Ucordiiig to .\liij, Gen. Dmid II. 
Bilker, ,\MC'v Director of I’nicurcmcnl 
iiiul Prodiietioii, Miheontnietot'. todii' 
iiceount for iiboiit 30rf of USAFs ovef- 
jll produefioii iirognim, loitl he is deter- 
mined to ''innxiiiii/e the use of evisting 
tiigiiieeriiig ;ind nuimifneturing skills 
mid |)roclticti(in f.icilitics in nil elements 

Spe-.iking iit nil iiidiistrs meeting called 
bi the .Sir I'orcc .\ssii„ Gen, Raker cni- 
pli.isi/ed .igain that tliere is no eennoiny 
in Inning iiidnstrs or the goeermnent 
“liinld atldiboinil fneilities \s1iere t-.ipac- 

"niiplic.ition of facilities and skills," 
lie detlared "uoiik! iindmihtcdly strain 
onr .ilready tight cconoiin." 

M.iintcnancc of the siiheontr.ict strue- 
tnre, he pointed out. is important for its 
potcnti.i! in case of w,ir. when rapid ex- 
p.iiision of mit]3iit would he necessary. 
LIS.M ’s new production aeedcration 
progr.mi, lie s,iid, aims to prm'idc the 
gre.itest possible sii|jport to air power 
ill heiiig. "regardless of the production 
leiels nhieh may Ixi insolvcsi. 

The siibeontr.iet strnctiiTC ... is a 
cntie.il segment in mir iiidnstri,)l madi- 

Ceil. Baker also said the Air Force 


has maintained eoiitrol over the siili- 
contracting of prime mamifaeturers in 

• Increase the amount of price ctanpeti- 

• Get ina\innuii benefit from the small 
hnsiness potential. 

• Make sure tliat the subrontt.ietors arc 
chosen «ith proper regard for their skill 
and .ihilifs to produce. 

• Insure mavimnm use iif existing tools 
and facilities, both indnstrs .ind govem- 
incii t-owned- 

• Prevent os'crloading of a limited num- 
ber of siiheontractors. 


Army to Train KfilMtoiic 
Kaltalion at Huiittsvillr 

U. S. .Anns- artillery will start hitting 
t.irgefs at a tie's' long-r.mge next imnitll 
with the assembling at Redstone .Ar- 
senal. Huntsville, .Ala,, of the 3Flli 
Field Artillen- Missile Rattaliun (Red- 

I'he new unit, comniaiided bv I.t. 
Col. Cleiin 1’. Klliott. «as desetihcxl hs' 
•Army Secretary AA’illier M. Btuekcr as 
another step in the logical dcselopinent 
ol the -Army’s artiller; missile ne.nxins 

Onriiig its early stages, the artillen' 
Ixiftalion will train at Redstone witfi 
the aid of scientists wlio developed the 
"capon. 

The .Army says the Redstone’s ad- 
sanced design will requite fe"cr highly 
trained specialists than tlic earlier and 
shiirtcr-range Coryioral. 


MlhtSty fhe thre« milltiry services had in unexpended belence of over 

j/\ yfStfOn guided missiles piocuiement New contrects during the first 

^ . heir of Fiscal 1956 July through December reduced the 

Funds unebligeled btltnce to 519.! billion on Jan. 1. 

OBLIGATIONS 
(000 Omitted) 

EXPENDITURES 
(000 Omitted) 

Through Balance 

Dec. 31,1956 Jan. 1, 1956 

July 1, 1955 Unexpended 
Through Balance, 

Dec. 31,1955 June 1. 1956 

Aircraft, Engines, Parts 

Air Fierce 5759,406 5B,095,136 

Navy 667,944 4,736,334 

Army -46,764 164,444 

TOTAL 1,380,566 10,995,916 

59,599,209 519,691,719 

790,460 5,364,565 

38,669 319,168 

3,491,338 18,375,452 

Guided friiuiles 

Air Force 309,353 771,909 

Navy 139,540 199,359 

Army 161,689 938,984 

TOTAL 603,589 1,910,945 

940,883 1,363,043 

81,156 494,710 

199,836 843,993 

444,875 2,701,046 

Ah’PorTe^!''"'’"'*!'* . . 56,168 806,978 

Navy 74,370 136,918 

Army 90,458 145,948 

TOTAL 5150,996 51,087,744 

959,961 1,368,623 

40,439 396,075 

67,954 465,993 

5368,347 59,160,691 


General Electric 
Offers a Complete Line 
of Instruments 
for Both Commercial 
and Military Aviation 


ElECTtlCAl QUANTITIES 






TEMPERATURE 

COMPONENTS 

Temperalur* Elemenlt 
Gyro MoTor» 

TRANSFORMERS FOR AIRCRAF1 
eompitle linp of General Ele 


GENERAL’S 
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TEAMED 

FOR 

LONG AND 

SHORT 

COMBAT 

AIRLIFT 

ANYWHERE! 


Fairchild C-t23 makes final delivery 
qI men and supplies 
fo scallered USAF global outposts 


Teamwork between Fairchild C-123’s and the 
USAF’s long-range transports now makes our 
world-wide supply lines more flexible and 
dependable. 

After the giant four engine transports deliver the 
goods to world-wide depots and advance supply 
areas, the C-123 takes over the vital supply relay 
to complete the short hops to our far-flung military 



Installations . . . forging the final link in our global 
logistics chain by putting men and supplies wher- 
ever they’re needed, anywhere in the free world. 
The Fairchild C-123 is virtually unrestricted by 
conditions of terrain or climate . . . airlifting troops 
and equipment to many combat or disaster areas 
inaccessible or impractical to reach by other means 
of transport. 

FAIRCHILD 

itiitaiiti eivmoN • HieiastowN. Htiiioie 

A Division of Fairchild Engine and Airplane Corporation 
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AIRPLANE l,\) sccLiiig mavimiim >\7ud helow [ct stream flic-; just to tlic tight (B) of the fiont iclciitiflc'd bv steep tcmperutucc gradient. 
Airplane (C) climbs ftoithil surface in steps to reach core. Isiithcmis show tciiijrcnilme. Isotachs show wind velocity. 


Science Improves Jet-Stream Mavigation 


By Russell Huwkes 

Boston— 'lilt wfsterh jet strf.uii is 
being made more useful by a new 
scieticc of flight pbiiiiiing now under 
dcsclopineiit in response to the demand 
created by niodem military aircraft and 
lortheuming jet transports. 

Using II B-29 and a B-fT to probe 
the strnctute of high speed winds aloft. 
I’roject Jet Stnsim of the US.M' s .\l- 
iiiosplicric Analysis I.jboratory is tougii- 
iiig out protedures to incorporate jet 
slreain faetois in routine Air Force flight 
pl.ni'. Flight CTCWs report that pie.sent- 
diiy ground forecasts can ordinarily lo- 
cate II jet stream within about 20(1 
miles. This usually is enough to en- 
able westbound aircraft to avoid the 
worst of the westerly winds. The task 
of loeatiiig the jet stream more exactly 
devolves upon the castbouiid pilot anti 

cfoiid forms may provide a useful 
clue when properly interpreted. Vin- 
cent I- Sliaefei of the Mnnitalp Foun- 
dation of New York has found certain 
cloud characteristics to he reliable in- 
flic.itors of tlic presence of a jet stream, 
lie has identified four high and middle 
altitude cloud types which arc fre- 


Jet Slfeain Phenomenon 

Jet streams arc ribbons of strong wind wliieli in tbe temperate rones move along 

'nicte is no single iiiiintcmipted stream. Mans observers have reported similar 
ribbons of liigb.siK-ed, bigb.altitmle wind and feel that a iiropciisits to fonu into 
iets of strong wind may be one of die fundamental properties of air near the trojKi- 
paiisc which divides the stratosphere almve from the troiKisphere beneath. 

'I1ie S[iecd of the wind inetcasc-s cxtreinelv rapidh from the edge of a jet stream 
toward its center, reaching core speeds as high as 25(1 hoots. Meteorologists show- 
this gradient on cross-scctioiial dcaw'trigs of a jet stream bv means of the roughly 
concentric isotachs (lines of cstual wind vclociti'l. 

The structure of tlic stream includes a jet stream front which extends in a long 
corse dow'nward and to the south from the core. It is about 2,000 feet thick vet. 
tic-ally and about 60 miles wide hori/ontalli. kk'ilhin the frontal surface a sleep 
teni|ietature gradient is found which declines from sontli to north at a regular 
rate nf two degrees Centrigradc cvers 5ll miles. 

Directls' abosx- the southern half of a jet stream the tropupause has been found 
to curve downward toward the cote. Its contimiity is broken at the latitude of the 
core and is resumed inimediatciv to the north at a lower altitude. In higher lati- 
tudes the troposphere and tbe jet streamy ap]>e:ir at lower altitudes. 

'Ilic best known and jieTbaps the must significant jet stream is ttiat which is 
liiikc-d to the polar front, the buiindaiv bebveen cold polar air and warm tropical 
air. It appears to be the strongest and most nearly coutinuous and it nus' have 
the most effect upon temperate /one weather. It can nsnallv he found about 
750 mi. north of the surface [Xisition of the imlar front. Occasionally, if shifts 
suddenly to the north or south but the jiolar front usually follow's it to the iicw' 
location. Because of the association, this jet is called the polar jet stream. 
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ciiicntly ;i»cciatc'cl witli strong winds 
iiloft. 

Sluicfcr luis established ii prcliininnty 
rule of tluimb using three criteria to 
detennine whctlier the jet stream is 

• At least three of the four basic cloud 
types must be present. 

• The high clouds must be moving at 
jet stre-.im vclocities- 

• Tlic clouds must exhibit a coherent 
pattern extending for a considerable 
distance along the axis of the jet strain. 

A broad sheet of feathery or tufted 
cirrus clouds stretching from horizon 
to horizon along the path of the jet 
stream can often be found immediately 


to the south of the core. The air to 
north of tile core is usually perfectly 
clear and the sky is dark blue. 

The classic cirrus described by Shac- 
fer is characterized by rapid movement 
parallel to the course of the jet streanr 
and by a finely barred structure ivith 
the bars perpendicular. Cun’cd "mare’s 
tail"’ formations in the cirrus arc cited 
as evidence of a horizontal line of vio- 
lent wind shear just above the cloud 
Icrcl. 

•At lower levels, the jet streams arc 
often aceompanied by the lenticular 
(lens-shaped) alfoeutmihis elonds which 
arc usually .i.ssociafcd with vertical 
standhif wa\'cs in the Ice nf mountain 



The Universal Pressure Switch is only one example of Aerotec's 
ability to produce controls that are lighter, more compact . . . controls 
that will withsUnd vibration, extreme temperatures, and high altitudes 
of today’s ever-advancing aircraft and missile needs. 

When you think of Automatic Aircraft Controls, automatically think 
of Aerotec . . . There are qualified Aircraft Instrument Specialists near, 
ready to serve you. Call or write our Project Engineers today. 
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tanges. Time lapse photos show that 
the clouds arc actually at the crest of 
waves made up of air mmiiig at about 
twice the spet^j of the wave itself. 

Citrocinnulus and billow type alto- 
eumulus also ate ficuuently present and 
may stretch in parallel bands along the 
course of the jet from horizon to bori- 

Low, fair weather cumulus clouds 
never attain much vertical depth in 
tlic presence of a jet strc.mi. Before 
tlic tall, cumulus castellatus clouds can 
develop, the tops ate torn off and the 
tagged bases lean downwind in the jet 

Volue Limited 

I'he value of the cloud interpretation 
-sstem is limited because sometimes, 
no clouds develop near jet streams. De- 
spite this limitation. Shaefer points to 
Ihe experience of BO.kC Captain Ber- 
nard C. Frost as esideiice of what can 
be done. On an eastbound flight 
across the .Atlantic. Frost followed a 
cloud streak for 1,700 miles, getting 
an average tail wind of US knots. Ihe 
distance was covered in about four 

Correct interpretation of the cloud 
form made it possible to tap the jet 
stream for approximately 600 miles of 
free transportation. 

US.AF’s Project Jet Stream aims to 
find a more precise and consistently 
usable technique for approacliing the 
high-speed cores of the jet streams. 
,\ method pioneered by pilots flying 
prssent dav equipment at altitudes be- 
tween Ifl.OOO and 25,000 ft. is the 
temperature gradient system. Project 
scientists bclicse an extension of this 
technique will be adopted by the .Air 

As a nile pilots have been obliged 
to use .altitudes determined by airplane 
limihitions and have been able to rcacli 
tore altitudes only on the most north- 
erlv mutes where the jet streams run 
at lower Icvel.s. 

Tlic temperature gradient system was 
desclopcd to help pilots find low-hang- 
ing kinks in the isotachs (lines of equal 
wind velocity sntmunding the cores.) 

Stream Temperature 

Pilots encountering jet stream winds 
ill flight repotted temperatures to be 
constant along the axis of the stream 
but noted a .short, steep lateral tem- 
perature gradient within the jet stream 
fiontal surface. 

it also w-as obsetsed that the deepest 
kinks always intersect the warm side of 
the frontal surface. 

On the basis of this information, 
liO.AC’s Frost and others began angling 
across the course of a jet stream at a 
predetermined altitude to locate the 
k'lltalc gradient. By remaining im- 


AVIATION 


oiil 2. 19» 


inediatclv on the w-.itm side of tlic front 
they found the;- could sta\ witliiii the 
maximum westerly winds at any given 
altitude. 

Tiirlxijet aircraft arc capable of readi- 
iiig tlic core altitudes of all the known 
jet streams. With their advent the 
problem of wringing tlic last extra knot 
out of the jet streams is projeeled into 
three dimensions. 

'Ihe altitude of the iiiaxiimmi isot.idi 
as well PS its latitude and longitude 
must now be learned in flight b\' the 
pilot and navigator. 
Three-Dimensional Approach 

FortunateK. the temperature gradi- 
ent system, loo, can be projected into 
three dimen.sions. Project Jet Stream 
ircws approach the anticipated latitude 
and altitude of the jet stream on a 
course that roughlv bisects the angle 
between the course of the jet and u line 
|)cr|>cndicu1ar to it. 

When the frontal temperature grad- 
ient is encountered while approaching 
from the warm side (generally the 
south! the pilot climbs 1.000 feet ami 
continues on course. If the tempera- 
ture down-gradient recurs he dimbs 
again and repeats the process until he 
finds the isothermal level. 

The fpihirt to meet a dowai-gradicnt 
identifies the core altitude. If the Inst 
climb carries him above the altitude of 
the maxiniiiin isotach. a temperature up- 
gradient warns him of the fact as he 
passes over the core. 

If he apptoachc.s the latitude of the 
stream from the cold side, the pilot 
will observe a steep up^adient as he 
passes through the jet stmam fronl ami 
need only make a 90 degree turn to the 
left and continue the stair-step ap- 
proach along the warm side of the front. 
Wind Values 

Captain Charles Hawkins, project 
navigator, says the temperature gradient 
approach can consistently place the air- 
plane in wind values equal to .S5% of 
the maximum isotach. 

Once having found the core, the 
flight crew must eonstnntly monitor the 
drift angle and keep it at zero to stav 
within the nuiximiim isotach ring. Tlic 
time lag involved in calciil.iting drift bv 
present operational techniques mates 
this impossible, but according to Hawk- 
ins it is effective enough to keep the 
airplane within the 85^ of maximum 
isotach ring. 

Radar Tracking Used 

A pair of recently elcvclo]x:d auto- 
matic navigation radars are proving es- 
pecially useful for staying within tlie 
maximum isotacli. The APN-66 and 
•APN-82 radars, developed jointiv bv 
USAF and General Precision Labora- 
tories, use Doppler effect to providi 


ground s|seed injuit for the navigation 

’ T'ire .\Pi\-66 is favored by project 
crews because its computer, built by 
Librascope. Inc., indicates drift angle 
and wind vcloeitv dircctl;-. ,Air speed 
and heading inputs ate fed aiitomati- 
callv from pitot static sources and a 
compass. 

The elimination of manual opera- 
tions makes it possible to recognize jet 
stream deviations instantly. 'I'he APN- 
66 also mav lx; linked to the aiito-pilot. 

Projeet Jet Stream findings will be 
embodied in a mote extensive revision 
of flight planning techniques scheduled 
to St-art in July. The new techniques 
will include the results of another study 
conducted by the Cook Research Lab- 
oratories, Skokie, Illinois. 

Called optimum flight planning, it 
will adapt pressure pattern navigation 
to jet stream core altitudes and trans- 
sonic speeds- The optimum flight plan- 
ning work laid will he redistributed to 
accomplish as much as possible on the 
ground bcc-ause of the iiictc.ised niim- 
fver nf piirainctcts in the flight plan and 
the reduced time span available to make 
icvisioiis in flight. Another tefonn 
would tie a revision of meteorological 
terms to conform more clo.sclv to oper- 
ational tcrnis, thus eliminating the need 
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ENDURO STAINLESS STEEL 


used for safety and corrosion-resistance 


in refueling the Viscount 



A unique tank truck, used in refueling Capital 
Airlines’ new Viscount— the world's first turbo- 
prop airliner— has been developed by Shell Oil 
Company and built by Wilco, Inc. 

The tank consists of two separate compart- 
ments. One containing Shell Fuel is fabricated 
from Republic 50 High Strength Steel for light- 
ness and strength. The other is fabricated from 
Republic ENDURO Stainless Steel, Type 302. to 
resist the corrosive effcci of the alcohol. water 
mixture. The two compartments are then welded 
together into one strong, integral unit. 

ENDURO Stainless Steel has literally thou^ 
sands of both ground and air applications. And 
It is economical to use because it does so many 
jobs so well at the lowest ultimate cost. 

OTHER REPUBLIC PRODUCTS 


■ybu can use ENDURO in thinner, lighter sec- 
tions to save weight or gain space without loss 
of strength, without sacrifice of safety. ENDURO's 
exceptionally high strength-to. weight ratio and 
faiigue.resistance provide these bonus benefits. 

ENDURO has proved its ability to resist heat 
in countless applications including compressors^ 
turbines, after-burners, fire.walls and shrouding. 
Now it is replacing other metals that cannot re- 
tain their strength at the high temperatures pro- 
duced by air friction at supersonic speeds. 

Republic is the world’s largest producer of 
aircraft steels— stainless steel, alloy steel and 
titanium. Our metallurgists and engineers are 
ready to help you apply them to your design or 
development work, just send the coupon for 
more information. 

FOR THE AIRCRAFT INDUSTRY 





Type M-8 Anti-G Suit Valve 


4 ^ 


Whether your needs be valves, cylinders, airframe components or precision work of any kind, 
phone, write or wire tor complete brochure detailing our equipment and production background. 





E, Imporlal Highway, El Segundo, California 


HUMAN FACTORS 



PRONE PILOT IN EXTENDED NOSE of Meteor tnin-jet testbed liad |)uor sisihilit) forn’Hrd and ii|iu,iid. oUo siiReccd from feti|iie. 

Prone-Cockpit Layout Promotes Fatigue 

tiidc' n-JS coinporjbk- nitti tlic coii- 
\ciilimiiil iirtangcintnt iind Wiis superior 
for t.ikcoff and liindirig. 

• Dc])tndcnt attitude of tlic arms 
fiuistd dt>o«' fatigue after one liour. 
a Pilot was vulnerable to injurs- in tlic 
et-ent of lauding or takeoff accident, 
a Visibility fortvard and upw*atd was 

• Prone arrangement was iinaccc])table 
in lo\s-.altitudc turbulence winch c.iuscd 
the |)ilot to be buffeted about the jaws 
b\ the dim rest and pnmmcicd on 
the chest until brcathless- 

Initi.il aim of the ptojett was to 
reduce frontal area and to improve the 
forward view duriii| elimb. But dis- 
comfort. complc\it\ and actual reduc- 
tion in forward visibiliti- made the 
])r<aic position untenable. I.ater de- 
velopments faior a fect-first supine 
position with optical aids to vision. 
This scheme produces al«mt the same 
frontal area, with better visibility. 
Design Limitations 
Deiclopmcnt of the prone scat was 
taken oicr In the Institute of -Vviation 
Metlieinc. R.U-!. T'amborougb, solely 
to deteniiiiie the physiological chara- 
acteristies of the prone cockpit. 

Initial utgeney of the imestigation 


fasondile tcsults. 

Otiginally intended for use in a 
mekct-poucred intereeptot in tlie 
design stage in 1951, the prone eoek- 
l>it \ter was installed in a Clostcr 
Meteor 8 test vehicle, wlierc it has Irecii 


Might test findings indicate that; 

• Load factor tolerance of the prone 
pilot s;ifch- exceeded Meteor structural 
iiinits and tests were discontimicd at 
fi.sC. 

• Effectiveness of control at all atti- 
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Here — at Terre Haute — isaplantbuiltand 
equipped for aircraft engine work. AUis-Chal- 
mers not only handles precision machining and 
fabrication but also welding, plating and heat- 
treating operations. 

If you have an assembly requiring quality 
craftsmanship, contact Allis-Chalmers, Terre 
Haute, Indiana. 


Axi.il-flow compressors built by A-C forCurtita-Wright JOS turbojet 
engine require highest standards o( precision workmanship. 


ALLIS-CHALMERS 



AIRPLANE CONTROLS ntc shown located ahead of pilot's eliin rest at bottom of photo. 
TIic control coliiiiiii is oil tlic right; iit top center is :i tmiisimrent dooring. 


in 1951 impiised ;i mimlxT of design 
liiiiihitioiis. I he time factor ruled out 
any cleselopiiieiit of high-S])ecd ejection 
equipment. Coiisceiiicnflv escape br 
grnvitv is restricted to 120 iiipli, and 
Ibis ree|iiircment lias considcrabls coiiv 
plicated the design. 

The need to use available iiistru. 
•nents wiflioiit waiting for special 
optical aids svas another limitation It 
was not possible to nunint gym instru- 
ments oblirpiely so that these had still 
to be read dirceth hv the prone |)ilut. 

Onh structural modifie-.itioii to the 
Meteor was the new nose fuselage 
fonsard of the original nose wheel hulk. 

Prone pilot n*as at all time accoiii- 
iraiiied by a safety jiilot in the noriiial 
tsiekpit, svliii looked after engine start- 
ing ami fuel problems. 

Pieliminars flight tests quickly 
cslahlislicd the discomfort of the fully 
prone position. For the lemaiiider of 
llic tests, a scini.prone attitude was 
used; the pilot's legs ucrc ]}i)sitioncd 
below the ttimk. thus rcdiieiiig the 
lumbar cursaturc. 

'Ilie new position required a bed 
with triple articulation perinittlng 
separate alignment of eacli section of 
the cliassis aeeommndating independ- 
ent attitudes of tlic trunk, thighs and 
lower legs. It was also neeessarv to 
make the lengths of botli tlie thigh 
and lower leg chassis variable. All fisc 
adjustments arc made hs' eleetrie 
actnatots with pilot controlled sense 
switching. 

Rudder linkage u-as also complic.itcd 
bv the need to accommodate the tiid- 
dcr pedal position to the position of 
the adjustable leg extension trolleys. 


Kscape facilities in tlic test installa- 
tion arc eimsidcred to lie mcr com- 
plicated. l lic bed Is binged to the exit 
door through the trunk chassis and the 
trunk actuator. 'I he door is locked 
Indiaulie.ilb' and opens downward 
from a forward hinge. 

I'o escape tlic pilot first pulls a 
liamess release cable which is spring- 
loaded clear. Pulling a second cable 
releases a system of spring-loaded 
kvers and hell cranks mounted on scini- 
eloscd cam fulernms. lliis action 
causes the chassis nicmhers to collapse 
into alignment, diseoimcets the rudder 
linkage and release the door catch, '[lie 
pilot then cncrgi/.cs the dont rain to 
slide obliquely fioni the aircraft. 

Power boost was fmmd nccessars' on 
! 1 aircraft eonttols Ixeause of restric- 
tions on arm and shoulder movements. 
It was prosed to he partienlarh essen- 
tial for aileron control as the pilot could 
command oiilv the muscles or the lower 
arm for the inmcnieiit. 

Schlieren Camera 
Works in Tunnel 

,\ new camera for schlieren pliotng- 
laphy which incorporates an elcetronic 
programming systean and wliieli 0 |i- 
cnites within superaniic wind funnels 
has Itceii develo|)ed and manufactured 
by Shemian I'aircliild &- .Associates. 
Rin. -162.1, 20 Rockefeller Pla/a. Now 
York. 

The 20.1b. unit was concthed under 
a "crash” program for Task Corj)., 
I’ascdena, Calif, for the ultimate use 
of a West Coast uiiisersify engaged 
ill secret militars reseateli. California 


Institute of Tceimokigy’s Jet Propulsion 
].,aboratorv lias the onh university- 
operated wind tunnel of this type on 
the West Coast (,\W I'eb. 12. p. -18), 
“'ITiis is the first camera designed 
to perform schlieren photographic re- 
search aiitoiriatically. as far as 1 knosv." 
Karl J. I''airhanks. sice president, told 
Aviation A\ in;K. Pres’ious cameras 
used in this type cif work were adapta- 
tions of commercial tspes located out- 
side w ind timne! chambers, photograph- 
ing through deep windows, he said- 
Thc l''aitchild camera is designed to 
oper.itc inside the wind timiiel, with- 
stand pressures of from 0.2 to 4 atmos- 
phcrt> and |jrcssure rales of change u|) 
to 100 psi./inin. This imposed de-sign 
jsrnblenis of how to provide pressure 
cquali/ing sents hctwecii the fii'e large 
(6-in. dia.) lens elements. 

I'lie unit incorporates a reflex siew- 
iiig windoiv whicli allosvs an operator 
to nbsene phenomena in the tunnel 
and take pictures exactly sshen he 

Here are the functions the camera 
docs aiitomatiealh with the aid of 
its electronic control; 

'Triggers a Ilanovia xenon kuiip. 
wliich produces brilliant illumination 
for 2 1 ,000,000th of a setond. to freeze 
supersonic air flow in the tunncl. 

Seqiiciiccs a series of esents w itii pre- 
determined delays betweeu eacli step- 
'I'licsc eicnts are also included ni 
the tameta’s automatic operation; 

Prior to lamp flash; retract reflex 
I lew tiiider and open shutter. 

-After flash; close shutter, reset s iew’cr 
and move film to next exposure. 

'Ilie first unit was recently shipped 
to Task Coqi. 
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MYSTERE 4B2 u;is imuitting model for picture of .1 piii|M>itcd MYSTERY RED n^s supposedly uii odvonced MIG dnieii: its 

Russian I’'iglitct; geometry of Dassault design is sliowii below. geometry clearly sliowcd its derivation frniii the rrencli plane. 


Producing Soviet ‘Fighters’ the Easy Way 


By- David A. .Aiirlfvlon 

Ptobkm; To design a new “Russian 
fighter'’ for tlic propaganda grist niill 
abroad. 

Given: Standard artists’ inatcTials, 
Solution; Re-work a liltle-uscd pluito 
ot some conteiiiporary fighter. 

Two sueh "solutioiis'’ recently a|>- 
pe.ircd. 'Hie first was a picture piirport- 
iiig to be a photo of an onidentified 
Russian fighter; tlie second was sujy 
ixrsedly an ilhislnition of the supeisonie 
I'.imier. latest Red day fighter. Both 
jjicturcs came from sources originally 
hcliind the Iron Curtain, 

The ' uiiknimii fighter’ picture was 
.sent to Aviaiion \Velk for publica- 
tion; it was suggested b\- the seiidcr that 
this was an adsanced NliG. conip;irahle 
to the North .American h'-lOO. 

'lire contemporars figlilct that sers ed 
as the unwitting model for the "Red’’ 
ssas the Da'.sanlt Super \lystere 4B2, 
picturcsl as it wliisfled oser the fence 
before touchdown. 

i'iist exaiiiiitation of the unidentified 
fighter ])T(xiuccd considerable unccr- 

The fail assembly looked odd, as 
if it bad been twisted out of line. 
Strong highliglits on tire nose indicated 
lliat the sun nas to the riglit and a little 
above tlie plane, and yet there were no 
highlights on the sertical tail ot nichil 
wheel parts as there should have been. 

The grain or fuzziness of the picture 
was fairly strong, yet markings and in- 


signia were vvell-dcfined. But there was 
BIO sign of prcBdiiction breaks, which 
probably woiikl liJve been evident 
Hiroiigli the grain if the plane were that 

l-'or these and other teavoos. the pic- 
ture was not publislied. but was held in 
the "siispiciou.s" file. 

Linked by Chance 

In September 1055, an Avbatio.v 
U i.KK editor visiting the Dassault plant 
was picking mil jiictiircs to illnstrate a 
■tnry on that conijuny's light fighter. 
.Among the collection v>as a sequence 
of the Super Alvstere. One picture in 
llie sei|uciiee looked >ery f.iiniliar: it 
showed the Alvstere just before landing, 
rile first thmiglit wav that the picture 
had been used ptcvioiisiy. but a second 
thought unearthed the spuriom Red 
from memory. 

Back in this country, the Myslerc 
shot was coinp;ircd with the "Red" 

Thev looked similar; the point was to 

’nic first step was to make enlarge- 
ments of both ]iiclutes, blowing them 
up as far .is possihle before the grain 
became too big. to make measurements 

'llie enlargements were made to 
the same si/e. using the wing leading 
edge and the distance between the main 
wheels as control dimensions. 

’l"hen it was possible to trace the 
Mystcre outlines and — by shifting the 


paper around — to almost duplicate the 
■■Russian” geometry. .Attempts to work 
liaekwaids froiii the peis|x:cti\e of the 
"Red" photo to a slaiulard orthographic 
three-view projection failed. The liest 
bet seemed to be to construct a network 
of lines deteimincd Iw the aitpUincs' 
geometrv and to compare the angles of 
mtc'sectioii of these lines. 

Linked by Geometry 

Ihe resnlts of that cxix.tiinCTit arc 
best shown in the illnstratiims. I'ivc 
angles of intersection were identical in 
the tv'ii |)ictnres. 

• .Angle between tlie left wing trail- 
ing edge .iiiel the right wing leading 
edge. 

• .Angle B. between the left wing had- 
ing edge ami the fu.selagc deck line. 

• Angle C, betwa-n the fnsekige deck 
and the fin leading edge. 

• Angle D, between the bmgent to tlic 
wheels and Ihe fuselage deck line. 

• Angle F., beheeen left wine trailing 
edge .ind tlic tangent to tlie wTiecls. 

It is true that only one of these 
angles— .A— is in a plane cicteniiined by 
tlic airplanes' geometry; all tlie otlicr 
angles arc jirojcctions of three-dimen- 
sional gciimctn- mi the two-dimensional 
picture pl.inc. But chances of having 
two airplanes— pliotographed under sim- 
ilar conditions— witli the same projected 
geometr' are astronomical. 

There are two mote telling chics, 
"llie Mvstcrc wing toot chord, deter- 
mined by intersections of leading and 
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trailing edges, is at a positive angle of 
incidence compared to the fuselage 
tlirnst line; this is normal. Un the 
doubtful picture, tlic same toot chord 
is at a negative incidence, which is 
unlikely. 

The other clue is the angle of the 
horizontal fciil. The Mystcre, trimmed 
for landing and beginning the Hareunt, 
has its tail at a negative angle of at- 
tack, which is normal w ith the all-flying 
surf.ice on that plane. Checking the 
"Russian fighter" hiil layout shows that 
surface to be at a high [lositive angle, 
whieli does not go with landing con- 

Conciiisioii; The “Russian fighter” is 
a clever .ittem|)t at designing an aircraft 
of reasonable appearance, based on a 
photograph of a bassaolt Mystcre 4B2 
m landing .ittitudc. Tlietcforc the 
"Russian fighter" is spurious. 

The picture of the supposed l''.irmer 
(above) originated in Poland, where it 
was rofetrtS to as a Mikoyati design. 
Again, a careful c.vaininatioii cif the 
rendering sliowcd familiar characteris- 
tics; the wing. landing gear and horizon- 
tal tail were too much like the North 
Anicric.ui I'-IOO. 

Checking the jihoto file turned up 
the proper picture; A shot of the first 
production I’-lOO faking off from U)s 
Aiigck-s International Airport. It was 
easy to see the inspiration for the Polish 

There was less work involved in mak- 
ing the F-lOO into the ‘'Farmer;” major 


changes were in the nose and vertical 
tail, riven the jet blast was kept in the 
picture to leiiel “authenticity." Minor 
clianges were made in the position of 
the right main gear and the nose gear 
and its door. Ine flight test boom on 
the F-lOO stayed. 

Conclusion; Farmer, as sliowii in the 
I’olisli illustration, is reworked from the 
North American F-100. 

New Bendix Divisions 
Will Ojirii in June 

Palmdak, Calif.— Bendix Products 
and Utic-j Divisions, dealing with land- 
ing gear and fuel metering and with 
conilinstion starters and air turbine ac- 
ecssorics, respectively, will start opera- 
tions ill new- S359.000 facilities here 
about June 1. 

Two buildings, 5.600 .sq. ft, for Ben- 
dix Products and 2.000 sq. ft. for 
Utica will be located on nine and half 
acres in the vicinity of Palmdak .Air- 
port. where Northrop Aircraft, Convair, 
Lockheed and North .American Avia- 
tion have final assciiibiv plants. In 
addition, the plants will fcitiiish service 
to US.AF’s Edw'.irds Flight Test Caiter, 
Nellis AFB and George AFB, as well as 
the Navy's Mojave .Air Station. 

A small staff of liighly tniiiicd me- 
chanics and technicians will be assem- 
bled from Bendix plants in Burbank 
and Los .Angeles in the east. This cadre 
will be expanded slightly by new per- 
sonnel. 


IT'S A 



for today's high performance 
aircraft. 

lowest in price, the HS47 ond 
HS48 series rivet has the least 
weight and smallest size per shear 
pound of any high strength 
fosterer. 

These HI-SHEARS are available 
in two head styles — flat and 
countersunk; popular diameters 
of 3/16, 1/4, 5/16 ond 3/8; 
and the 160,000-180,000 ps! 
heat treat class. 

Ask for the HI-SHEAR 
Standords Manual for complete 
dimensional detolls of Ihe HS47 
and HS48 ond other styles of 
HI-SHEAR rivets. 
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AVIONICS 


Communications Bog Handicaps USAF 


By }. KIue>9 


New York— A iiuijot iinprovcincnt in 
Air Korcc commuiiitatiims' facilities and 
tccirnicjiics is needed If tlic Strategic and 
I'jctical Air Coiiiinands ate to effec- 
tively carrs- out their global conimit- 


Ibis uaming was sounded bj USAb' 
ofEdals during a symposium ou Ait 
Ibtcc coinmunieatious and electronics' 
problems and pliilosphies sponsored 
by the Institute of Radio Rngiiieers' 
I’rofessioiial Croup on Military Klec- 


I'ypit-al liinitatious placed on SAC 
and TAG opcr.itioiis by present equip- 
ment and lacitities as cited by syni- 
|X)sium panel membets included: 

• 75-80% of all available elianiicls in 
the USAl ’s worldwide communica- 
tions network (ClobeComi frequently 
are tied up by the minimum needs of 
the Strategic Ait Command's routine 

'Ibis leaves the remaining 20-25% to 
ii.mdie all the rest of the Air I'otcc 
cfiiniiinnds. 

• Tactical Air Command, which must 
be able to pick u)> and move on a mo- 
ment's notice to any far corner of the 
globe, requites 10 C-12-1 Clobeniasters 
to transport the eommnnieations-and- 
traffic-cantrol equipment requited for a 
single wing task force-aii indication of 
llie amount and bulk of present equip- 


Trans-horizon U!1F communications is 
adequate for voice, Donkin told the 
syniposiiini. hut has not yet ccaehed 
.1 i>oint of snffieient reliability for tcle- 

What the USAF Needs 

In Its high frequenes soicc and teU 

is converting to the new single side 
band techniques. These new teehnique- 
effectively double the mimber of availa 
bic channels .ind sinuiltaneously gi\i 

In addition to the cvcr-prcscnt need 
''or greater rcliabilits and more cIBcient 


ITiesc and otlier problems cited dur- 
ing the ssmposiuin refle-et tlic fact that 
communications facilities and tech- 
niques lias'c not kept pace with Air 
I 'orcc needs arising from its glob-.il com- 
initnients, supersonic speeds and nu- 
clear warfare- 


use of congested radio spectrum cited 
hv several SMiiposiinn spesikets, the 
follmviiig needs were emphasized: 

• Use of iicsv digital comiminications 
techniques, in which voice modulation 
is coincrted into pnlsc-coded form to 
reduce the required bandwidth and 
incrcitoc the nimibet of asailable chan- 
'lels. Development and :idoptiou of 
.iich digital communications cquip- 
iieiit has been ''f;ir ton slow," Donkin 
lid. 

(Avimion- \\ i:kk has learned that 
;he -\ir I'orcc intends to sponsor the 
dcse!o|)inent of digital eomnionicatious 
equipment in the near future.) 


Not Entirely Block 

The picture is not entirely black, 
howcs'cr. riic scatter emmiiunie.itions 
Icchniquc. which has made it possible 
to transmit Vill' far beyond the 
horizon (050 to 1.200 milcsl. was called 
"one of our greatest technological 
breakthroughs” bv Col. I'orest W, 
Donkin, deputy commander of the 
Military ,\ir Transport System's .Air- 
wa\s and Ait Communications Service. 
Reliabilitv of trans-horizon Vlll-' is far 
better than the previous Ilh' used for 
Icmj-distanee coiniiumications, Donkin 

.Although trans-horizon VIIT is 
presently used only for teletype, 
Donkin said recent tests indicate that 
the tecliniqnc also can provide reason- 
ably good voice communications. 
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• Improved, liigher-s]secd faesiinile 
equipment capable of transmitting np 
to 10 jxigcs pet minute is sorclv needed 
by tlic Stragetic Air Command. Col. 
John B. Bcstic told the IRF.. Bcstic, 
chief of eoiiminnieations and elec- 
tronics for SAC. indicated that another 
pressing need is for airborne facsimile 
equipment capable of transinitting 
battfc damage photos back to hcad- 
(piarteis immediatclv after a strike. 

• Increased ]jrivafcdine direct coiii- 
mimications f-aeilities to cemnect SAC's 
U. S. and os’crscas basis arc needed to 
pennit command decisions to be made 
and transmitted at speeds comparable 
to those at svhicb S.AC bombers flv. 
Arranging for in-ait refueling, wliicli 
S.AC bombers make on the average of 
once every It ininutcs every hour of 
the day. require speedy comimmicj- 
tinns and control. 

• Highly nrohiie scatter and single 
sidelwnd cominunications swstems ate 
sorely needed bv T.AC. according to 
Col. Robert hrost. deputy Chief of 
Staff for communications (T.ACl. 

• Mobile electronie data proccs.sing 
equipment, capable of aufomaticallv 
keeping tab on up to 1.000 individual 
aircraft is another T.AC requirement. 
More Mobifity Needed 

‘‘Mobility is the key to tactical air 
po:vcr,” Frost told tlic IRF. He also 
indicated that T.AC's avionics equip- 
ment leaves nuicli to be desired in 
terms of mobility. 

For example, he said, T.AC’s ‘‘mobile" 
siin’oillancc radar, the MPS-ll, weighs 
fisc tons and requires another 62} tons 
of supporting material, including nine 
vehicles and power supplies. 

During the recent Sagebrush exer- 
cise, TAC had to transport ncarlv 
1,000 tons of cotnmimicatiniis and 
traffic-control gear, 5.500 tons of sup- 
porting equipment, plus another 5.600 
tons of personnel and their supplies. 

The very nature of TAC’s operations 
in a combat area demand dispersal of 
its operations, yet this multiplies the 
need for communications and control 
equipment. 

TAC’s drii’o for greater mobilitv 
suggests tliat its fithirc ground aiionics 
iqiii|)mcnt may employ techniques now 
used in airborne anonics. 

Airborne Avionics Problems 

I’mst indicated, in fact, that TAC 
is considering the use of 400 cvclc a.c. 
power to replace the present 60 c«les 
in order to reduce the size and weight 
of equipment and power supplies. He 
also called for design of a ‘‘faniiii’ of 
power supplies constnictcd in hiiild- 
mg block tasliion" to enable T.AC to 
tailor the supply to its momentarv 
needs and reduce tlic amount of "iin- 


|)cdiinenta" the command must traiis- 

'^"tIic ,\ir Force lias not yet fully tc- 
eoicred from the effects of tire postwar 
.switch from A'llh' to UHF for groiiiul 
air coniimiiiications and tlic need for 
flusli-typc antennas for high-speed jets, 
John Rcto. tceiuiical director of the 
Wriglit Air Deselopment Center, told 
the fRK symposium. 

Ilie objeetiic of providing good 
eoscr.igc in all important directions 
from tlic aircraft, despite its maneuvers, 
has not set been achicsed. Keto said. 
Now belly-mounted flusli antennas, he 
rc|xirted. give liettet forss-ard coserage 
than presious tailca|s antennas, but 
there is room for further iinptoscincnt. 
The use of multiple (divcrsitvl antennas 
iiiomited in scseral locutions on the 
fuselage offers some help, hut prohlem.s 

Possibly the mo.st cncxiur.iging ae- 
eomplishiiieiit has )>ecn made in tedue- 
ing the tremendous number of crystals 
which prcwioiish had to be |jiiteliascd 
and stocked aroimd the world. During 
World War II, the Ait I'orcc had to 
iiiaintaiu a "hank" of some 1 5 million 
crystals. Keto indicated. 'The World 
AA'ar II SCR-522 radio set re<|ihrcd hvo 
crystals for each of its ]xj5siblc HI 
different cliannels. B\ ciintrast, todav's 
AN/ARC-14 UHI' traoseciser. which 
has 1,750 different channels, uses onls 
18 crystals. 

Another cnconr.igiiig mite: rcliability 
of US-AF communications cc|ihpmcnt 
is getting better. Keto reported tlrat 
the ARC- 54 and the ,\RC-2I ill' trails- 
cciver now operate for an ascrage of 
1 50 lioiirs between f.nlurcs, Keto re- 
ported. 

"Hardware-Ability" 

"'The ,\ir [•(ircc dw.s not liase, and 
won't have sufficient maintenance per- 
sonnel, either in qu.ilits or quantits to 
'wet nurse' its cx|ihpinent." Major Gen- 
eral Gordon .A. Blake warned the IRF 

Blake is chief coimiiunications officer 
of the Air I'orce- Ilie US.U' is broad- 
ening its eam|)aigii for greater reliabiliti- 
to include such tilings as niaiiitainability 
and produeibility— which Blake wraps 
up in a single expression: "h.irdwarc- 
ability." 

Blake said experience Inis show n that 
whcres'Cr the ultimate user and the 
designet of equipment work closch- 
together, a better, more useable produc t 
results. 

Blake added that the reccntlv- 
fonned IRlt Professional Group on 
Military Flectronics should aid in ac- 
complishing this objcetiie. 'Die com- 
ruuiiication.s expert also urged the IRls 
to work closely with the .Annex! Serv- 
ices Comimniitatioiis and Electtimics 
Association. 


4: FILTER CENTER ^ 

* iQooaoi ■> 

IRE Highlights 

Scatter Infcrfctencc Minimized— 'Ilie 
view that UIIF scatter comiminications 
ercMtes a great deal of interference (ncr 
11 large area was debunked by R. M. 
Ringocn of Colliii.s Radio Co. Because 
of the fewer stations and frequencies 
invohed and the minimum bandwidths 
employed. Ringocn said that a UHF 
tr.ins-horizon system produces onlv 
iibiiut J to i the intcrRrcnec of liiie- 
cif-sight sy.stcms providing the same 
.scrsic'c. He concluded that scatter coni- 
iiuiuicafions should not be rejected for 
u.sc because of interference, 

Striplinc Isolator— technique for 
making a ferrite isolator for use with 
|)rinted-cireuit striplinc waieguide. ca- 
pable of providing isolations in excess 
of 16 db. w-as described bi' Oliver \V. 
Fix of Holloman AF Basc. N. M. Ilie 
tcdmiqiic invohes the use of balanced 
.striplinc, split in a power dhider. with 
a difference of a quarter wascleiigth 
in the length of the two legs and a 
ferrite material inserted between the 
cundiictors and the grrnind plane. 

■‘Eleetiets"- .A new dci'icc which is 
capable of internally storing a charge for 
long periods of time, called an "Elce- 
tret,” may find use as electrostatic stor- 
age desires for computers or hi a num- 
ber of other applications. "Flcctrcts" are 
fomicd by the application of heat and 
direct current potentials of about 55 fcs-. 
per cm. across certain dielectric materials 
for about 12 hours, after which the di- 
electric is gradually cooled. The "clec- 
trets" have a charge of about 2 x 10-9 
coulomb pet sq. cm. and can be dis- 
charged temporarily by the action of 
X-rays, abrasion, ionized gases, high 
humidity or washing with a solvent, 
according to Erik G, I.inden of the 
Signal Corps. Engineering I.alroratorics, 

Scnricoridiretor Cupaeitance .Am|>Ii- 
fict— Bex-.utse a junction diode biased 
in the reiCTSc direction behaves like a 
capacitance with small d.c. losses. Fred- 
erick Dill and Louis Depian, Canicgie 
liislitutc of 'Tcelinology, rcpirted that 
a reierved-bias diode can be used as a 
capacitance amplifier- They reported 
tests of such an amplifier which showed 
a stable loltagc gain of more than 50. 
Dill and Depian cnneliidc that the 
siiiiicondnctor capacitance amplifier 
offers liigher and more stable gain as 
well as greater power handling capacitv 
(hail a coiivcntioual dielectric ainplificr. 

Measiiring Interface Impedance- Ca- 
thode interface inipcdaucc, a w idespread 
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cause of vacuum tube [jcrformaiicc tlc- 
terioration, can be measured (both the 
tesistive and capacitive compoiienfsi 
quickly and without using ao oscillo- 
scope bv means of a tcchiiione dacl- 
oped and desetibed by W. U. Shiplcv. 
General Electric Co., Owensboro. Ky. 

New Automation 'reclmiquc— .\ Mcl- 
par-dovcloptd technique for automati- 
lally soldering axial-lead components to 
foil-wire boards, without damaging the 
components by excessive hc-at. was de- 
scribed in a joint paper bv .\. A. Law.son. 
P. E, Ritt. Jr- and U. K- Hazel of 
Melpr. Kails Cliutch. Va. 'Hie tech- 
nique. dCTclopcd for use with the firiu's 


Miiii-Mceli process of meelumizcd as- 
sembly, iiiviilves the use of a heated 
anvil which simultaneously crimps the 
compsnent lead.s and solders them to 
the board, llie heated ansil is in con- 
tact with the component leads for 
only 0.4 second. 

Bombing Svstem Rcliabilitv Gains— 
A 50% iinprmcmcnt in tlic reli- 
ability of the Spern K-serics bombing 
systems, used in the B-56, B-47 and 
B-52, has resulted in less than two 
scars from joint US.M'-industrs efforts. 
■R. L. Wendt and M. G. II. Smith of 
S|x.'try reported. I'he system, which 
includes botli radar and optical bomb- 


ing and navigation provisions, is made 
up of some 79,000 individual parts. 

Miniature Higli-Teniperature Iso- 
lator— A novel miniaturized X-baiid 
isolator using a single slab of nickel 
ferrite, which gives imrrc than 10 db. 
isolation with an insertion loss of less 
than 1 db. mer the temponiturc range 
of -50C to 150C and has a VSWR 
less than 1.1 over a 400 me. band, was 
described in a paper by R. 1'. Sullivan 
,md R, C. li'Craw of the Diamond 
Ordnance h'lize Liboratorics. \\'ashing- 
toii. D. C. ’the ferrite slab measures 
only 0.1 in. thick by 1} in. long and is 
displaced approximately 0.04 in. from 
llic guide wall. 

Wafer Coil Pulse rtansfomiet-Wa- 
fer coils, made by .slicing tolls of copper 
or almniiumi foil (A\5' June 14. '54. 
p. 68) are idcallv suited for use in pulse 
transformers, Alfred Babcock and Albert 
/jc'k reported. The two men are ivitli 
Syivania Electric. Ipswich. Mass. W'afet 
coil pulse transfonners exhibit serv 
short rise time, negligible w-aso sliiipe 
distortion, can be operated at both high 
and low repetition rates. They also 
maintain a iinifonn response over a 
broad frequency range, the authors 
stated. .Another advantage is that 
changes in pulse amplitude and imped- 
ance ran be obtained without major 
change in traiisfoniier shape or size, 

'I’wo Approaches to Reliability— Two 
different approaclics to tlie problem of 
improving reliability were suggested bv 
W. 1''. Luebbert, Stanford Research 
Institute; Fred Moskowifz and J. B. 
McLean, Rome .Air Development 

• Educate the military users on how to 
get the most out of their present 
equipment was one recommendation 
for m;muf.ichircrs made by l.uebbcrt. 

• Elcment-bv^lcmcnt redundancy in 
equipment, witli ;uitoiuatic provision 
for sensing failure and switching the 
standby element into the circuit, was 
the recommcaidation of Moskonitz. and 
McLean. The authors indicated that 
litis approach is more desirable than 
using a complete dual standby system, 

'I'RAC.ALS Pre^ram Outlines— The 
US,AI"s systems engineering apprcMch 
to the traffic control and landing 
problem, being handled under its 
TR.AC.ALS (Traffic Control Approach 
and Linding Svstem) project, is cx- 
pectetl to result in an electronic geo- 
graphic coordinate navigation system, 
automatic scheduling of the initial 
phase of an approach, automatic ap- 
proach and landing and even autorinitic 
airfield surface guidance within the 
next decade, Ernest N. Storrs and Jo- 
seph L. Ryerson told the IRE. Both 
arc members of the Rome Air Dcvelop- 
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‘Taxi Radar’ Boon to Controllers 



TAXI RADAR ANTENNA, and console were developed by Airborne Instrumcnb tabs. 


AVIATION 


NEW AVIONIC 
PRODUCTS 



crusader performance figures?. . .s-ssh! 


To b« specific — they’re terrific ! But UBimention- 
able. However, there's nothing unmentionable 
about the Crusader’s Fuel Booster Pumps. 
They're HY-V/1, Pumps, all 6 of ’em (yea — 
Sl.K) . To be even more specific, HY-V/L pumps 
have Dcnii/n Pmlic.tahility; the HY-V/L can be 
tailored to i/oui' specific needs. So be specific! 
Sit down and mention your fuel pump pi-oblema 
in a letter to Hydro-Aire right now. 



Components & Devices 

♦ Size 8 scr\o motor, 'I'rpc 8-M. and 
motor-gciiCTjtor, l ype 8-Nl-C, imsiiiirc 
oniv 3 ill. dia. x !il and Kl m. rcspcc- 
tivch. -Motor operates from 2f> v.. 
has free speed of ('.700 rpin. stall torque 
of 2(1 ill- oz., rotor inertia of (1.7 gr. 
cni-’, Kitlicr or liotli phases can be 
\uiinid for any desired voltage up to 
52 volts. Tilt Sbe 8 motor-generator 



small pKig-in transistor servo aniplificrv 
(or driving the motors. Traiivicoil Corp.. 
\\ oK-hester (Montgonierv Coiinlyl. 


• Seno iimjrlificts. 400 eps.. siiitahie 
for airborne use. arc now available in 
a line of units nitcd 2. 4. and 10 vvatt.v. 



HYVl* fuel booster pumps 

a product of 


who also make 

FUEL VALVES • TURBO MACHINERY 
HOT AIR VALVES • liytrol 

BURBANK, CALIFORNIA . Aviation Subsidiary of crane co. 


lators arc also available. Servomech- 
anisms, Inc.. Ivastem Components lOiv.. 
f'25 Main St.. W'estbury. L. !„ N. Y. 
• Siih-niiuiatnrc |)rccisioii wire-wound 
le.vistor, Ivpc 12S.\, Scries I’ll, is en- 
capsulated and rcimrtcdly meets MIl.- 
R-95A. Operating temperature range 
is — fi5C to 125C. temperature eo- 
tSicient is 0.00220 per deg. C, resist- 
ance accuracy is 0.057r, and units arc 
rated for 0.25 watts, derating to (1.1 
watt at 125C. Maximum resistance is 
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50,000 ohms- Unit measiire.s O.lfi in. 
dia. X 0,5 in, Hycor Co, Inc, 12970 
Bradley Ave., Sylmar. Calif. 

♦ Airborne d.e. ]»wcr supply, Ty|)c 
28V100, operates from 200 v, j-pliasc, 
400 cps., delivers 100 amps of 28 v. d.c. 
(Output varies between 25 v„ when oper- 
ating from 195 v. line and delivering 
100 amps, to 30.5 v. at no load from a 



210 V. line. Unit is rated for contimi- 
iius operation at lOOC, sea level, to 20C 
at 60,000 feet. lOevicc vvciglis under 
17 lb. Cliatliam Klcctronics, .Aircraft 
Mquipmeiit IX'pt., Livingston, X. J. 

• Sn1>miuiat<irc gas-fillcd snap svvitclics. 
Scries (liOO. arc rated 5 amps resistive, 
3 amps inductive, 2 amps motor load, 
citlier 28 v.d.c, or 110 v.a.c. Mamifac- 
turer reports new .svvitclies meet MIL- 
S-6743 and vibration spec M1L-K-527L 
Proccdua' I. Contract atr.m|eniciit is 
SPD’I'. Life is quoted at 100.000 
cycles. Hayden Switch. Inc., 356 So. 
lx,-onatd St., AA'aterbury 20. Conn. 

• Hydrogen thyiatron. Type PL-165, 
inis pc-.il; plate voitage of 12 kv, peak 
plate current of 325 amps. Tube meas- 
ures 2.56 in. dia. x 6.25 in, iiiciuding 
base. Pciita laboratories, Inc., Santa 
llarhara, Caiif, 

• Magnetically tuned variable iiiduc-ator, 
for lovv-freqiicncv applications, is avail- 
able vvitii inductance ranges of 1.000 
henries and biglicr .and a timing range 
of ±10%. -Adjustiiiciit of induebanee 
is accoinplislied by screwdriver, which 

magnets. Buineil A" Co, Inc., 45 Wat- 
burtoo .Ave, A'oiikcrs, X. A'. 


Insfrumenfation 

• Telemetering accelerometer Model 
.A-7'l', employing a variable inductance 
ty pe transducer tor l'M/I'’.M telemeter- 
ing, is available with measuring ranges 
of ±1 G to ±100 G. Units are 
damped to 0.7 critical over tcm|>cra- 
tnre range of —651' to KiOh’. North 
American Instruments. Inc,. 2420 X, 
Lake .\vc, .Altadena, Calif, 

• Integrating gyro, Model 1-IG, rate 
gyro, Model 10-RG. and pcntlulou.v 
acceicromcter, Model 10-A, fiiliv floated 


AIRCRAFT TRANSDUCERS 



^ PnSSUIIE OrEtATEO POTEKTIOMErERS 
Ouipuiii Linear and nonlinear functions of 
applied pressure. 

■.siiiancen 100 to 50,000 ohms. 

Rongei, 0-5 to O-SOOO psi. 

Typesi Absolute and differential. 

Vlbrollpp Amblenh 0 to 55 cps, 0 10 500 Cps, 
and severe vibration 25g to 2000 cps. 
Conitruciion: Hermetically scaled. 




"For Transducers See Trans-Sonics" 

94tc. 

77 FOREST STREET • BEDFORD, MASSACHUSETTS 
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United 

specifies Skydrol 
for entire 
new jet fleet 


In one of the largest commerciul 
jet orders ever placed with one 
niaiiufncturer, United Air Lines 
recently purclmseii tliirty Doug- 
las DC-8s for riclivory starting in 
1059. To help assure marimum 
operating safety and efRciency 
for these jets, United specified a 
fire-resistant Sky<iro! fluid /or Ok 
hydra\dic I’jatem (Skydroi 500). 
The same advantages tliat make 
Skydrol the preferred fire-resLst- 
ant synthetic hydraulic fluid in 
piston engine aircraft, also make 


it superior for use in jets. Skydrol 
is the only jirc-rctitlaTil fiuiii 
approved by the C. A. A, — 
outlasts, outperform petroleum 
fluids , . . providing higher lu- 
bricity for longer hydraulic com- 
ponent life. 

MTmtever your noeiis in hydrau- 
lic fluids, there's a Skydroi to ilo 
the job beat. For more facts, 
write; Organic CheinicaU Divi- 
sion, MO.V, SANTO CllE.MlCAL 
CO.MPANY, Box SKU-5 
St. Louis, .Missouri. 



;nid hcniictiealh sealed, arc being im- 
r eiled tliis montii by Reeres Instrument 
Cor|). at tilt national IRK ccmicntion 
in New ^'ork. 

• Rl' prt-am])lificr, Mode! AP.\-2, for 
iinprmhig tlic sigiial-to-noise ratio of 
a telemetering receiver operating in 
the 215-2SS me. band, .\ddition of 
tile pro-aiii|) to a recei\-cr witli a typical 
10 dll. noise figure ptodutes a sigiial-to- 





noise iniprc>\emtnt e()iopiiraiile to a Gu - 

cording to manufiictorer. Dtritc neigh' 
121 II).. operiite's from 115 v„ 61) .p.. 
|)o\\cr. .Applied Science Corn, nt 
Princeton, P. (). Bov -H. Prinecton, 
N. J. 

• Ultra-sensitive acxclcroinetor. \|odJ 
R-l-t)0. for ineasoring linear aeeelera- 
tium as small as 0,002 C, lia.s a in ivi- 
mum range of =0.1 G. Total c.ilibr.i- 
tion error is quoted at 2''/-'.. Unit i.in 



l>e operated at temperatures up to 52SI'' 
and is available with potentiometer 
piek-iilt Cedar Kii|itieering. Inc., 5S0(i 
W, Abtli St.. -Minneapolis 16, Mimi. 

Computers & 

Data Processing 

• Ciomimter drift compensation snitch, 
for use with analog computers, con- 
nects a single a.c, compensating am- 
plifier in sequence to a number of d-c. 
ampiifiers for zero drift or offset com- 
pensation. Unit has two poles and is 
available with 60 or 80 inake-bcforc- 
break contacts per pole at sampling 
speeds mngiiig from 5J to 4 rps. Phas- 
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ing hetween poles is adjustable. Ap- 
plied Science Corp. of Princeton. P.O. 
Box 44, Princeton. N. J. 

• Magnetic memory core matrices, in 
standard frame sizes of lO.xlO. 16x16, 
32xs2, or 64x64 cores, completely 
wired, arc aiailable with cither l-'eini- 



mie S-1 nt S-5 memorv cores, 'llie de- 
vices liave one ■%" one •'Y," one "Z" 
and one .sense svinding through cacli 
core. General Ceramics Corp., Kca.sijcv, 
N.;. 

• Codcscriber for coding magnetic tajwi 
for use in digital computers contains 
iiritlinietic circuits for address modifica- 
tion, visual indicators for decimal, digit, 
readout, and register display. Auto- 



matic function buttons arc provided for 
automatically inserting all repetitive data 
a.s well as sub-roiitiue call-up. Longistics 
Research, Inc.. Redondo Beach, Calif. 
• l.cnv.frequenci noise generator, for 
u.sc witli d.c. analog computers, can 
simulate air turbulence, radar noise, 
sibr.itioii and other noise interferences, 
Cenerator output is a tcchingolai wasc- 
form of constant amplitude and random 
u'idth which is easily filtered to pro- 
side a wide variety of power spectrums 
and amplitude distributions. Unit docs 
not include power supply or reference 



REVERE 

FLOW 

SWITCHES 


Know whether fuel flow is 
safely above required mini- 
mum with this Revere flow 
switch. Only moving port ij 
the float... non-absorbent for 
long-time accuracy. Perma- 
nent magnets in float actuate 
hermetically sealed Glaswitch ‘ 
at preset minimum rate. Com- 
pact. ..low pressure drop. For 
o range of flow rates and 
pressures. 


Er 


Know when o fuel line runs dry 
. . . this Revere flow switch 
flashes a pilot light. Uses a 
venturi to create differential 
head during fuel flow to fill 
float cavity; this causes float 
and magnet assembly to octu- 
ate hermetically sealed 
Glaswitch*. Air replacing fuel 
In line drains switch cavity re- 
versing switch action. Small 
size . . . low pressure drop. 



NS-F-2I1I0 Flow Switch (typical) 
Flaw: 3000 PPH minlirura 
Weight: 1.3Slb. 



Mll.E.5272 and MIl-F-SdlS. 




CORPORATION OF AMERICA 


WALLINGFORD, CONNECTICUT A Subiidiary of Neptune Meter Company 
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source. Generator is designed to plug 
into a power supply chassis Or into an 
Electronics Associates servo mounting 
rack, I. B. Rea Co., 1725 Cloverfield 
Bhd., Santa Monica, Calif. 


Laboratory Equipment 

• Crs'stal frequency synthesacr. Scries 
1 S2. can produce 2,11(10 to 20.000 dis- 
crete frequencies with aa'iima' of 
0.0001% iind zero error resetability. 
Synthesizer comes in tliree models, 
covering fteqiicncv ranges of IS to 
36 nic„ 72 to H4 me,, and 215 to 



■120 me,, and can be 0 |)crJtcd bv un 
skilled jscrsonnd. 

Application data is available in Bui 
letin 182, Manson Laboratories, 207 
Grecnwicli Ave., Shiniford. Conn, 



U 


♦ Scrvoscopc, a combined multiple- 
signal gcnerattjr and phase angle indi- 
cator. indicates phase angle with error 
of no more than 1 deg. Asailablc signal 
ouqjuts include sincusnidal modulation 
in a suppressed carrier envelope, sine 



and square wates. A matched five-inch 
cathode ra\ indicator, asailablc with 
the Serroscopc, offers high stabilitv. 
Server Corp. of .America, 20-20 Jericho 
Turnpike. “New Ihde Park. L. 1.. N'. Y. 

• Standing wave detector, for measuring 
bandwidth, covers range of 3.85 to W 
kmc. using two different carriages and 
nine different waveguide blocks and 
probes. A five-point caniage suspension 


n. 



assures maximum linearity of probe 
motion and carriage speed can be varied 
mcr wide limits. DcMomay-Bonardi, 
780 So. jArroso I’arkwas-, Pasiidciia, 
Calif. 



High-Speed Recorder 


cinder ic|N>rt«dly gets up to 6(1 in.'sec. 
s|ieed witiiiii six niilliscc<ind.s. with ta|x; 
s)>ccd fuliv stabilized tu pimidc less than 
0.19f misi wow and Hntti-r in less than 3(1 
nis. Tape is ) in. wide, can handle 14 chan- 
nels. and has bandwidth of 300 to 100.000 
cps. A.\' Mainifacturing Corp.. 730 Fiitli 
Ave., Nw York ID, N. Y. 
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AIRCRAFT 

ENGINEERS 

WANTED 

FOLLOWING 
POSITIONS 
Open For 
Immediafe 
Employmenf 



New Self- Aligning Nuts 
Tor Wing Assemblies 

New, self-aligning nuts which allow 
wing skill to be assembled paiallL'l tu 
foigcd ribs without additional machin- 
ing or shimming to compensate fur 
w ing taper or .airfoil curvature are being 
placed ill production by the Elastic 
Stop Nut Corp. of .America. 

Incorporation of tlic ball-joint prin- 
ciple in tlic assembly allows the self- 
.OigninB fastener to pick up bolts whicli 
.ire deflected a.s much as 8 deg, from 
centerline in any direction. A total 
float of .020 in. allows for bolt bole 
misalignment in any direction. The 
immuucturcr cites these advantages: 

• Reduced assembly time because time- 
consuming sliimming is virtually elimi- 
nated. Tlic self-aligning nut is installed 
as quickly as any ESNA anchor or gang 
channel nut- 

• Lower production costs result from 


elimination of multi-dimensional flange 
milling and the complex machincr) re 
quired to do such work. 

I'eatures of the nut include concave 
seat allov steel nut bods mating with 
an alumimiin allov swisel b.isc to pro- 
vide tilting and floating action. Lugs 
on nut body allows for self-wrenching. 
The ESN.A LH offset, self-locking crown 
presents bolt from loosening. 

Liibeled type 2822 self-ahgnin| fas- 
tener, the nut meets spec AN-fi-10. 
It meets the twist-out and push-out re- 
quirements of MIL-N-25027 (,ASC). 

Nuts will be manufactured in anchor 
nut (thread sizes 10-32. i-28. 5/16-24) 
and gang channel {thread .sizes i-2S. 
5/16-24) types for Ixith moderate and 
elevated tempcnifures. 



• Aerodynamicist 

• Dynamics Engineers 

• Electronics Engineers 

• Electrical Engineers 

• Hydraulics Engineers 

• Weight Engineers 

• Stress Engineers 

ALSO 

• Mathematicians 

• Physicists 

Hoyes is one of the largest 
aircraft facilities in the United 
Stoles, located In sunny South 
where industrial development 
leads the Nation, list your quali- 
fications for any position shown 
obove and mall to A. V, Welsh, 
Employment Manager, 



AIRCRAFT CORPORATION 


P. 0. BOX 2287 
BIRMINGHAM. ALABAMA 
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BUSINESS FLYING 



CESSNA 620 FUSELAGE, wliicli «ill ba\c a special!' designed AiRvscarcli cabin |)K»nri<a(ion unit lus been fully load-tested. 


Cessna Completes 620 Tests, Prepares 


Milting (if m.ijdr ussemWics (if Cessna 
Aitenift Co.'s protdt'jie Model (i2(i 
fuur-en|inc pressurised business twiis- 
piirt "iTl begin nitbin tlie nest lO dav, 
.It W'icliitii. Kiiii-. following tbe sue- 
cessfiil coiiipictioii of more tliim n 
gear's detiiiled testing of various eom- 
poiieiifs and s' steins. 

Tbe new Cessna. rarr\iiig a priee tag 
soiiicwliere v.itbin tlie SsQU.UOO r.iiigc. 


"ill .seat from seven to 10 jxisseiigers. 

Comp, mi; officials list neck deelioeci 
lo name a specific flight date for the 
lie" transport, eiiipliasi/ing that it is 
not a rush project. The most definite 
statement e.mie from Cessna president 
O'vane \\ allace "lio "Oiild sa; onh 
that the aiqrlane will be airborhe "in 
the near future-” 

.\side from the coinum''s norinallv 


eonser'.itisc approach on all ol its new 
aircraft, an imporbant factor is liie 
proving and iiistnllatimi of iimeh lie" 
ioiiipment. 'I Ids includes Contiiientars 
s-li-lip. geared and supercharged 
CSOsdO [Kmcrplants, which will pro- 
side 290 inavimum eniitimioiis horse- 
power, and the specialh designed .\1- 
Ike.search gas turbine eabiii pressuriza- 
tion imit, "liieh also provides he-ating 
and air conditioning on the ground as 
"cll as aloft. 

Structural tests, eoiisiderabh exce-ed- 
iiig Civil .Seroiiaiities .Ulinhiistiatioii 
rctjuircmeuls, alrcads- liavc been com- 
pleted on the tail surfaces, nose gcit, 
fuselage and pressurized section. Tlie 
tricycle landing gear, the hydraulic .nid 
electrical s' steins and other components 
have undergone complete functional 
tests inclnding -f.sOO c;clcs of opera- 
tion. The wing is no'v in the final 
phases of testing and asseinbh. 

An engine and nacelle moeknp has 
been tested outdoors for a ;ear and a 
half in eo-operatimi with Continental. 
Trials incliKle engine and ptni>eller en- 
durance and vibration sur'-e;s. 

I’reliminat' design spaifications for 
the 620 indicate tliat it will cruise at 
2M mph. at 18.000 ft. ou 70% cruise 
power and will liase a top sjjeed of 269 
inph. at H.OOO ft. U "ill have an 
allmvanee of approximately 27s lb. for 
na'igation and eomimmications gear to 
be located in airliiie-tvpe racks aft of 
the cockpit. 

I 'ucl capicit' exeex'dmg -fOO gallons 
will be located in "ingtigs tanks and 
outer wing panel bladder tank'; no fuel 



LANDING GEAR MOCKUP (iiusc gear in center; has uiide^oiie -l.sOU etmiplete test c;clcs. 
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WING (left) fitted "itli tip tanks and engine nacelles, nears end of tests. Engine and cowl mocloip (right) is tested outdoors. 


Assembly 

"ill be stored between the inboard en- 
gines and the fuselage. An additional 
safety feature is location of 62% of the 
airplane's entire gross "’eight bclo'v the 
IxisscngcT eomp.artment. 

Cessna Ships 283 
Planes in March 

Business .and utility aircraft industry 
deli'cred nearly 60U airplanes in h'ebru- 
aiy valued at mote than S8.5 million 
conipated with 5?2 aircraft north just 
o'cr 58 niillicm the previous month 
(bo.x, right). 

Ccssn.a maintained its lead in net 
billings and number of planes delivered, 
the Avl\i tON Wkek surs’cy sliows. shi|>- 
ping 283 aircraft valued at over $3,2 
million. Beech topped Piper in hillings, 
S2.4 million plus compared with the 
latter's slightly o\er S2 million. Plane 
deliveries were 67 and 214 respectively. 

The Cessna lead is expected to take 
a further jump as deliveries mount on 
its new Model 182 with tricjcle landing 
gear— some 100 of these airplanes 'vetc 
to be turned out in March. ,-kd'’ent of 
the 182 "ill probably effect output of 
its fail'vhccl-type sistership, the 180, 
just as the 172 has o\-ertaken the 170. 

Emergence of newcomers, such as 
Champion— producing a modernized 
version of the Acronc.i Champion— 
llclio and Royal Aircraft Corp., is help- 
ing to s'vcll the deliveries. If the cur- 
rent pace of deliveries is maintained, it 
is apparent that this year the industry 
will deliver well over 6.000 aircraft. 


U. S. BUSINESS & UTILITY AIRCRAFT SHIPMENTS 


(J»n.-f«b. 1956) 



Aircrall 

Builder's Net Billing Price 

Feb. 

Jan. 

Feb- 

Jan. 

Aero Design 560-A 

7 

9 

541 7,800 

5670,500 

Super 1 8 
Twin-6oninia 

47 

13 

37 

6 

8 

8,485,096 

1,807,600 

Callaii A-5A .... 

A.4 

0 

0 

0 

11,008 

0 

Camsir 480 Twln-Navlen 

3 

4 

103,000 

166,000 

Cessna 170 

ITS 

180 

310 

6 

150 

88 

80 

138 

75 

81 

3,848,710.58 

8,859,348.80 

Champion 

18 

IS 

53,000 

59,500 

Hello 

H-3916 Courier .... 

* 

3 

46,000 

69,000 

U«ar 

Learstar MIt. 1 

0 

1 

0 

400,000 

^Modtl SO 

1 

5 

11,408.50 

50,1 37 

Pipar 

Super Cub 

Tri-Pacer 

'39 

57 

105 

8,061,916.65 

1,815,474 

Royal 

Royal Cull P-136L. .. 

8 

8 

1 49,000 

149,000 

Taylorcraft 

Tourist A15A 

Model 80 

0 

0 

3 

9,585.80 

87,568 

Totals 

596 

538 

58,589,919.53 

58,074,181.20 


Source; Compiled by AVIATION WEEK from menufoct'irer's reports. Note: Cesiae 
supplied retail price for January shipments (AW Mar. 19, p. 63); cenected data is listed 
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Surplus Lockheed Hudsons Used 
As Lodestar-Conversion Source 


A new source for Loekliccd Lodestat 
executive transports lias opened op 
tlirough an estensivc comersion of 
World War II surplus Lockheed Hud- 
son bombers to 1. 18-56 configuration 
b\' Gordon B. Hamilton & Co., Tucson, 
Ariz. 

First of the converted Hudson Mk. ?s 
was scheduled to be delis ered in March 
to Ciddings & Lewis Machine Tool 
Co., Fond dll Lac, Wis. 

Hamilton has purchased fisc Hud- 
sons from Arctic .Airlines, svhere they 
had been used for aerial surscs- and 
photography work in Canada. Tlic air- 
craft incorporate the htaiicr structure 
of iatc-modcl Hudsons similar to the 
latc-modcl Lodestars and ivcrc approved 
for military operations up to 25,500 lb. 
6,000-lb. Pdyload 

Hamilton, whose coni’crsioii provides 
a Lodestar sveighing 11,100 lb, emph'. 
hopes to liold interior and radio weight 
to 2.400 lb., svliich would gi' e the plane 
a 6,000-lb. payload including full fuel 
load and 10 passengers. 'Ihe Ciddings 
&' l.c'vis Lodestar " ill have dual airlinc- 
tspe Omni, dual marker beacon, dual 
automatic direction finders. 50-watt 
VHF transceiver and a high-fidelity 

Hamilton’s Lodestars arc powered b\' 
Wright R1S20-72W engines delivering 
1,550 bp. on takeoff with Hamilton 
Standard 55D50 propellers. During 
Civil .Aeronautics .Administration flight 
tests, the airplane indicated 218 knots 
at MFTO power at 8.000 ft. Normal 
cruise speed has been 186 knots at 
10.000 ft. with 51.5-in. manifold pres- 
sure and 2.150 rpm. Under normal 
power, the airplane rc)»rtcdly has 
reached a true airspeed of approsimately 
228 knots at 10,000 ft., standard tem- 
perature, at a gross weight of 17.000 lb. 


Rebuilding the Hudsons had to be 
accoinplished via a licensing agreement 
with Lockheed since Hamilton is using 
aircraft parts applicable to the Lodestar 
and building a new plane assembled 
from these parts in addition to the other 
structural and aerodynamic considera- 
tions involved. C.A.A advised the cim- 
\ersioo tenter that the Hudson was iin- 
ainvorthy for cwilian use and could not 
Ijc licensed: therefore a complete re- 
vision to Lodestar configuration was 
ncccssarv. 

Longer Fuselage 

Gordon B. Hamilton, president of 
the consersion sers'ice, was a Locklieed 
rcpreseiitafivc detailed to the various 

familiar with its initiation. He points 
nut that the first Lodestars actually were 
Lockheed 14s which Lockheed took off 
the prnduitinn line, adding 66 in. to the 
fuselage at station 251. Other changes 
included raising the horizontal tail 8 
in. and adding tr.iiling edge w ing exten- 
sions. sometimes called "bahvings,” to 
improve the airflow across the tail atca. 

Ilis conversion maintains a maximiiin 
fuselage dc|)fh at Station 147, as on the 
Model 14. rather than at Station 188 
as on the Lodestar. Hamilton’s engi- 
neers bclics'c the Lodestar’s extra U-in. 
depth at this station may be responsible 
for the need for’ trailing edge wing ex- 
tensions to conect the aircraft's tend- 
ency to porpoise, ff so. the condition 
pnibablv is marginal, because it docs not 
exist after the removal of the batwings. 
according to Mainilton. Removal of 
these wing sections increases laadcstar 
cruise speed Iw approximately 10 mph. 

Protohpc Hudson-to-Lodcstar con- 
\ersion was completed early la.st De- 
cember and granted a C.A.A airworflii- 
ness certificate under standard categors'. 
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Beech Grooms New Jet Trainer for Tour 


Beecli .Aircraft Corp. b\ last week 
]i:cd completed a major portion of Ihc 
night test program on its Model 75 
tsvo-place jet trainer and luid foimulalcd 
plans to send the aircraft from tlic eom- 
ixmy's Wichita. Kan., factors on a 
demonstration tour of U.S. inilitary 

Indic-.itions arc that N'avy test |jilots 
will get tlic first chance to check the 
trainer’s characteristics svhen the tour 
begins within the next few svecks. Pilots 
of the Air Force, Nasy and Army al- 
ready base flown the plane from tlic 
factors site. Tlic Roi-al Canadian .Air 
Force also has indicated interest in tlic 
new trainer. 

The company has completed Model 
75 stahilits' and pctformaiicc flight 
checks. Remaining arc stmctimil-dcm- 
onstration and crnisc-contro! trials. ’I he 
prototypic has been flown os’cr 100 hours 
during approximatclv 125 flights since 
its initial takeoff last December 1 8. 
Phase 1 Tests 

Piia.se 1 flight trials included: 

• Spin tests ill wliich the aircraft was 
spun up to 105 turns in one day svitli 
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Iruls ran ciglit da\s. and pi]»t icpiirts 

slandard tcdiiunnt. Sjnns wl'IC made 
with and nithdut ejectimi seat!, and at 
all eentcr-of-grasity cimligiiratimis. lii- 
scitcd spins were included in this plissc. 

• Stabilih trials n erc siicccssfiills' made 
Ciivcriiig 'l(in|itudinal, lateral and di- 
rectional phases. 

• Performance clieciss included Hying 
the airplane at speeds exceeding 2SS 
mph. and at altitiuies e.^ceeding 2d, 000 
ft. 'I he airplane seas fliran at oser its 
niaxinnmi gross weight of d.s2l Ih. F.ii- 
dnrance trials indicate that the \hxlel 
7s has a range nf 2.H hours carrsing 
ISO gal. of fuel. 

Speed hrakc-s ha\e heen installed on 
the trainer's ssings. I'light tests reports 
MV the; liase effected rapid deceleration 
ss ith no pitch change or hoffeting cs en 
.nf s4' mpli. 'Ihc' airplane also has been 
fioivn in nn inverted iiiisitinn for a foil 
minute at nonnal power witlnint cans- 
ing engine flaiiieout or drop in oil pres- 


Structural Trials 

rhe stnic'tor.d denn lustration trials 
uill include s;nimttrit'al and rolling 

end pullouts wdl be made at maximum 

I’he eoinpan; enipliasi/.es that thev 
envision the Model 7i as a military 
trainer and tliat the; are not coiisitlcr- 
iiig an; civilian-market sales. 

Dc'signed as a jet rcplacemait for the 
pistnn-pi'svered Beech T-s-t Mentor, 
non the standard primary trainer for 
US.\I '. -\a\ ; and mmiermis foreign go\- 
ernmeiits, the hfodel 7s emhndies 
mam T-s4 characK-risties ,nid uses 

Powerplant is a single Continental 
J60 T-9, an improsed sersion of the 
I'rciich Turhomeca Marborc II, rleliscr- 
ing approxiniatels 920 lb. thrust, in- 
stalled aft of the rear cockpit and acces- 
sible by “breaking" tlie fuselage just 


fumard of the trailing edges of tlie 
niiigs. Rear fuselage can be sc)>aiatcd 
ill eiglit minutes. 

The Model 7s has ap])rn.xiniatcly the 
same dimensions as the 'l-s4. It meas- 
ures 52-ft. 9-in. span, is sO-ft. 2-in. 
long and is 9-ft. Il-in. high. Kmpty 
weight is 2.925 lb. It is designed for 
an ultimate load of l!,25G',s. 

High speed at 1 5,000 ft. is 295 niph. 
.nid cruise sjjecd is 245 mph. Dive speed 
is 500 mph. Rate of climb is stated to 
he 1,400 fpm. 

Tlitte arc two bladder-type fuel cells 
in eacli sving conneeted to a central 
sump, t iic'l gaging s;stem is of a capaci- 
tance type. Other equipment includes 
electrically operated trim tabs operated 
from the control stick, a mic-piccc clam- 
shell t\pc power-operated cockpitcanrspr 
and a uickic-c'lad hatter; that eliminates 
the need for an auxiliary groimd-tyix: 


PRIVATE LINES 


Purchase of Mid States Manufactur- 
ing Co., Pittsburg. Kau. by ilclio Air- 
craft Corp.. Norwood. Mass., is ex- 
pected to be amuiuneed .soon. Mid 
States has been producing the four- 
place Courier business j^aiic under 
license from llt-lio (.\\V ,\ug. 22, 1955, 

p. 811. 

I''irst Soper Aero Commander 680 dc- 
liscry ssas made late in March by Aero 
Design & Kngiiic-erine Corp., Okla- 
homa Cih, to Long Manufacturing 
Co., Tarboro. N, C. 

Curtiss OX-5 Jenny World W'ar I 
trainer, said to be in good condition 
except for fabric, is offered for sale bv 


Robert R. Pfeil, 201 4tli, Tavlor, 
Tex. 



Cessna Gives New 182 Fast Buildup 


PiodiicHon uf the neu' Cessna 182 four-pLicc business plane, a tricsclc gear devel<>|)mcnt 
of the 18U. has been S|>c«led up since initial output of abn.it 40 planes in Febriiars’ to 
some 100 aircraft in Maicli. Output uill lie slabili/ed at seven planes per uorking dav. 
Priced at $15,750. the 162 emiscs at over 158 mpb. on 709E power. Powerplant is a 
250.)ip. Continental 0-(7ll-L. Deliveries me being iiiiidc concurrentlv with nationwide 
slmnings at distributors to end Ibis iiiontb. I'lic tric.cle 182 cainplements the new 
tricsclc 172 to round out the comiiam's 1956 line. 
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SAFETY 


C.JB Report on Executive-Plane Crash 


Fuel-Tank Explosion Downs Private A-26 


,\t 2117,' October 5, 1955, a Douglas 
A-26C, \ 67148, nuiied and o]>crated by 
the Great Lakes Carbon Corporation, 
erjvlied two iiiilfs northwest of Union City, 
Oklahoma, fnllmvlng stnictnral failure re- 
sulting from 3 midair explosion. 

,\ll four occupants. Captain Juse-ph W 
Whitney, f irst Officer )uhn E. McBride, 
and passengers Mr. and Mrs. George Skakd. 
Sr., reevheS fatal injuries. The aircraft was 
dcstrvscd b\- impact and ground Etc. 

On October 5, 1955, the Dcmglas .8-26C, 
N 67148, departed its home base, Bridgc- 
prt, Connecticut, at 1245 with a cresv 
only, consisting of Captain Joseph \\’, Whit- 
ney and First Officer John E. McBride. A 
stop was made at WTiitc Plains, New York, 
to pick up a passerigcr, Mrs, George Skakel, 
Sr, The flight tlieii proceeded to LaGiiardia 
field where Mr. George Skakel. St., an 
official of Grcnt Lakes Carbon Corporation, 
liirjrded the aircraft. 

\ 6714S departed iaCnardia at 1546 for 
Tulsa, Oklahoma, under V'isual Might Rules 
and no flight pbn was 6!cd. ,\fter landing 
.at Tulsa the aircraft was refueled with 906 
ich Hllcd ti 
n tanks, the nose lank 
rnr fuselage tank. Both auxiliary tanks were 
full at the time of refueling. 

.Alter the pilots were briefed by the Tulsa 
II. S. Weather Bureau office, an Instrument 
flight Rules flight plan ssas Glcd svifh the .Air 
Route Traffic Center specifying the follow- 
ing; Cruising altitude 8.O6O feet, A'ictor 
Airway 14 to Oklahoma City, Oklahoma, 
Red .Ainsav 24. A'ictor Airsvav 12 proceed 
direct to Banning, California. 'A'ictor Airwav 
Ki to lais .Angeles; airspeed 260 knots; time 
of deiurtiite 2058; en route time 5 hours 
;md 15 minutes; alternate— Burbank, Califor- 
nia .Airport: fuel on hoprd-7 hours. At the 
lime til departure at 2058 Tidsa had a 9,000- 
fmit roiling with sisihililv of 6 miles and 
lislit rain. 

At 2114 Oklahoma City Airsvay Com- 
muukatioiis Station received a call from 
N 67148 on 126.7 nics. requesting eanrolla- 
' I asking fnr a 
a Citv. 

ir gave the fiiaht t' " ' ' 

City .special 
nsercast. sh partially obscured; fog; visibility 
1 1 miles, 'fhc flight >sas advised to contact 
R.APCON' 'Radar Approach Control) on 
119.5 mcs. for a clearance to land as IfR 
ivinditions prevailed. Tlie crew was requested 
to advise which airport clearance was desired 
for and Ihc reply was "AA’ill Rogers field." 

This wav the last radio contact with the 
flight although vnhsequent attempts to con- 
t;ict it were made by R.APCON. 

.At approximately 2117 an aireraft, later 
identified as \ 6"148, was observed to crash 
oil ,x farm 22 miles northwest of Union 
City, Oklahoma, and 25 miles west of AA’ill 
Rogers Feld, Oklahoma City. Two explo- 


md poitioiis of the empennage and fuselage 
uire found along lire last three miles . . . 


f the 


INVESTIGATION 

AA'itiiesses several miles north 
crash site, who observed the aircraft several 
hundred feet above the ground, describe two 
dUtinet flavhcs in its descent to the ground. 
They aim mciitiim a light rain at the lime 
hilt no lightning. 

Examination ol the wreckage and groinid 
marks indicated that the aireraft, minus the 
aft fuselage and tail assembly, had dived to 
the ground, in an inverted attitude at nose- 
down angle nt approximately 45 degrees on 
a soiilhcasCcrIv heading. 

ITivintegration in flight was indicated by 
tmnicroiis segnicnls of the fuselage shell 
and portions of the hurirontal vtabilizer skin 
being found back along the flight path as 
far as three miles from the main wreckage. 
The main prjtlion of the empennage was 
found three-eights of a mile From the main 
wreckage. .All of the scattered portions of 
fusclag ' 

bulkhead. 

Examination of these parts gnve evidence 
of internal explosive forces that had blown 
the skill outward or off and distorted the 
stnieturo of all empennage components ex- 
cept the nidder and Ihc elevators. There 
were no indications of heat damage nr 
fatigue in the aft fuselage wreckage which 
ciiuld have resulted iii liiiltirc midcr loads 
le.vs than design, 

'Hierc was no compression buckling of the 
skin and stringers, characteristic of failures 
due to overload, linvvcvcr, there were mi- 
mcroiis indications of the aft fii.selagc shell 
liaviug disintegrated Ire-eaiisc uf excessive 
tensile stresses throughout the entire shell 
acting both Imigitiidiually and peripherally 
at the same time. 

The fuselage disiiitc-grotcd along rivet 
scams, vvhirh arc areas of least tensile 
strength, evidencing a practically uniform 
internal pressure throughout the aft portinn 
of the fuselage. The aircraft was not 
equipped lor cahiii pccssurizatimi. 

No evidence was disclosed to suggest fail- 
ure or nialfunctioiiiiig of the engines nt pro- 
pellers prior to impact. 

Examination revealed scorched edges .at 
the tom holes in the rudder fabric. Blistered 
paint wax likewise noted at the trailing edge 
of the left elcsator. The source of this 
flame damage was not associated with the 

Devtnictioii of Ihc aircraft forward of the 
cabin aft bulkhead by ground fire was ex- 
tensive. Major components, including vvings. 
flaps, ailerons, nose and cockpit areas, cou- 
Irols, instmmeiits, fuel tanks, landing gear, 
nacelles, etc., were all accounted for in the 
area adjacent to the point of impact. Ex- 
amination disclosed tliat the wing flaps and 
the landing gear were in the retracted posi- 
tion at the lime of impact. 


Onlv the following instrument readings 
were oblainble; Omni Beating Selector 252 
degrees; Radio Magnetic Indicator- 


and radio rack 

were installed in the aft fuselage without 
a vapor sea! separating the two units. The 
.severe fire damage after ground impact pte- 
duded a detcnuiiiatioii uf the condition nf 
the fuel s«tem components prior to the 
accident, The aft fuselage fuel tank vent 
line was found with its end fittings hil^ 

th.it the aft fuselage tank was filled to ca- 




attendant stated the tank 
d at the time of servicing. 

In tfie tail section of the fuselage, aft of 
the rear cabin bulkhead, in addition to the 
125-gallnn fuel tank, there was installed the 
following elcelricai equipment; (2) .ARN-7 
compass; (2) loop antenna; (I) MN55B 
iiiaikcr receiver; (1) .\RN5.A glide path re- 
teiver; (1) RT.A-IB command unit; (1) A-12 
g)tosvii repeater amplifier; (2) Collins 51R, 
i2) Collins 171.-2 A'HF transmitter; (2) in- 
verters; (1) isolation amplifier; (1) R.89B 
glide path and (1) BC755D localizer. 

.A study of the aireraft records revealed 
110 pertinent discrepancies- The most re- 
cent airframe 100-hoiit inspection was dateil 
■September 8, 1955, and the aircraft had 
flown 14 hours since that Hme. This in- 
spection covered the security of the interior 


airs 


u-aled IK. - r 

After the accident a flight cheek of the 
ground navigational facilities involved in an 
■approach to Oklahoma City disclosed normal 

,Aem Trades. Inc.. C.A.A .Approved Repair 
Station No. 115. Mac.Arlhnr .Airport. Ron- 
lonkoma, Nenv York, modified Ine aircraft 
for passenger carrying. The aircraft was 
then certificated hy the Civil Aeronanlics 
Administration in' the limited category 
which prohibits the carrying nf passengers 


Their work, aeenmplished in a. 
with forms ACA 557 (C.A.A Repair and 
Alteration fomi) dated .April 4, 1951. and 
April 9, 1951, included the following item: 
No. 15, Installed Amiy ripe !25-pllon 
fuel tank in aft section of fuselage (original 
installation). 

.According tn records of the Great Ijkcx 
Carbon Corporation Aviation Department, 
all Air Force Technical Orders for the .A-26 
had been received and compliance had been 
accomplished. 
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Research 

and Development 

at Tucson 

The Htifilies Rtsearcli anil Devclopmciil Laliaralorics 
have iiou’ heeii exieudetl lo Tiicjaii, Arizona, 
where the deadly alMa-air Falran is 
pieietiily hehig produced firihe L'.S. Air F,<rce 
ami Canadian rouiincuial difense iuicrcepMi. 

This is in line with a lang-ra'ige program 

shat inrhides applicalhn of ihe Hughes Falcon lo marc 

and more types of wiliiary aircraft. 

ENGINEERS 

PHYSICISTS 

Ni-*w posicions arc bcinj* crcjccd in ficldv of 
ipcciali/atioii covermp the complt-tc range 
of 5intaural, hydraulic, ciccrronic, and 
clccrrnmechanical engineering- Experimental, 
analytical, nr design abilities -nill be 
retjuired of those who work in these aa*as. 


Scieuiijie Slajf Relations 

H I U I G I H I E I S 



fur (he subject aircraft, lie was cmplnjed 
as a eapfain /ills' 26, 19s2. 

Captain W'liiliics had acemiiuLited ajs- 
pruxiiiiateb ll.siKI pilot liours, r<f ssliicli 

plyisical exannnatiuii was on .Se|ileiiilvr sil, 
IQss, lie passed a cj|itaiii's and an instni- 
nieiil cliecL iin September 29, l‘)ss, 

• hirst Officer Jnhn E- McBride, age >1, 
held a eiirrentls eRectnc airline traiispnrl 
pilot eertifieate with appropriate ratings. 
He vsas cinpliiycd teinpor.ml; for sists class 
ill 19ss. and peniiaiientls bs the teiiiipims 

Mr. McBride liad atcuiiiiilaled oppriisi. 
mateb 2.S-I-+ pjlor hnnrs. of wiiitli apprnsi- 
inalets ’UP svea- in the ts|>e et|iiipiiient 
ins nls’ed. 

lie passed his last phssieal ccimiiiatioii 
in .\prtl l‘)ss and bis last iiislriiment elieek 
on Septeinehr 29, I9s’. 

■|1ie Ibiu^las ,\-2(iC iliinited), N f'HS. 

and was built in It-ls for the U. S. Air 
!*orc'c- It was purchased bs Criat I-akes 
Carbon Corporation fills* 26. lOsii, and 
niodilied tor passenger carrsirig in \pril 
I9s|. roiiil airframe linie as of ScpteiiiWr 
:s. I9’V SS.7S 2,IS? hours with 1-1 hours 
since Ihe last IllO-bonr ins|K-etiiin. 

The aircraft was csinipped with I’nilt and 
WJiitnes tmiilel R2SO(l-2'MI engines and 
Ibiniiltoii Standirtl model 2’Ksii propel* 
lets. 'I'iine on the engines and propellers 
since oierhanl was 122 boiiix. Time on the 
engines since the last lOfl-tioiir iiispeetion 
on .\ngnst II, lOss. was 4S hours. 



Kosal Csjinidi.in Vir Ttirce tn faeilitate locat- 
ing and rescuing lost nr downed iiirmcm. 
The snlmiiriiatwri/ed asimiic imeVagc weighs 
at lb. and is carried in ti pilot's jacket 
tmeket. It enables one jilane to locate siit- 
visors in a ^II.OIKI sqiarie mile area in four 
btmrs. in spite nf snoss, fr^ or night, accord- 
ing tn Canadian \siation Islccttonics, l.td. 
ssbit stock, service .ind distribute the cqiiil> 
incnt in Canada. 'Hic tsso-wav radio is de- 
signed to snrs'is'e the most rugged treatment. 

beacon transniittei nr a.s a marker to locate 
airdropped e.ixgo- C.\K is also dcseloping. 
from the Sarah principle, a position indicator 
which o|xratcs aniomaticalls if a jilane 
crashes, Shnsvn abosv are (left In rightj. 
sjie'ccli unit, batters* and tnmsiniltcr. .\d- 
dress: P. O. Bos* 650, Shrtinn \'ille St., 
[amreiil. 1’. O.. Canada. 
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Twin Coach helps Boeing 
get them in the air 


The Boeing KC-135 jet tanker-transport is of vital importance to 
the national defense. The prototype of this airplane— America’s first 
jet transport— is shown above. To produce and deliver KC-USs 
to the Air Force as rapidly as pos.sible, Boeing enlisted the aid of 
Twin Coach Aircraft Division as a subcontractor for major air- 
frame assemblies. 

This important assignment typifies the way prime contractors rely 
on Twin Coach Aircraft Division. For Twin is stafTcd with experi- 
enced aircraft specialists to design and build tooling . . . with 
experienced aircraft production personnel . . . under experienced 
aircraft supervision and management. 

If you have an assembly you're thinking of subcontracting, call 
Twin Coach Aircraft Division. You’ll be secure in the knowledge 
that your assembly will be built by aircraft specialists- by men whose 
sole aim is to build to specification ... on schedule ... at the lowest 
possible cost. 



NEW AVIATION PRODUCTS 







Valve for Anti-G Suits 

Fully automatic piessure-regulating 
valve for use with anti-G suits weighs 
less than two pounds and requires no 
manual setting- Inlet pressures range 
from 10 to 300 psi. Temperatures from 
—65 F to + 500 F are permissible. 

Alar Products, Inc., lb71 Power Ave„ 
Cleveland 15, Ohio. 


High'Temperature Connector 

High-temperature connector GHRIF- 
IH is especially designed for installation 
on aircraft fire detection systems and 
for missile applications. 

Unit is said to be capable of handling 
temperatures of up to 2,000 F. 

Gom Electric Co„ Inc., Electronic 
Divi.sion, Stamford, Conn. 


Headset Weighs 7 Oz. 

Series 2566 headphone/ inicrophone 
sets weigh approximately seren ounces 
complete with microphone. Head- 
phones are made of molded plastic 


parts &tted to adfiistable sliding exten- 
sions on a flat stainless .steel covered 
headband. Insert units arc acousticallv 
equalized to provide a response level 
from 200 cps. to 3,3 fcc./s =3 db. 

Units hare been placed into service 
at London Airport and are now standard 
for all British airports under Ministry 
of Transport & Civil .Aviation jiirisdie- 

Aniplivox Ltd., Industrial Products 
Uivision, 2 Bentinck St., London. W.l. 


Hydraulic Test Bench 

Hydraulic test benclr, designed especi- 
ally far Lockheed Aircraft’s Missile 
Division, produces variable flitid-flow up 
to 20 gptn, with a working pressure 
of 3,000 psi. Supplemental pumping 
unit tt'ill produce fixed volume pressures 
up to 5,600 psi. An additional inde- 
pendent air-oil booster pump systenr 
pushes static testing pressures to 10,000 
psi. Each pressure .system is individually 
gaged. 

Designated Model 54-720, the unit 
I'.as controls to automatically compen- 
sate for different types of fluids, tem- 
perature extremes, variations in fluid 
viscosities, pressures and flows. 

Rucker Co., 5700 San Pablo Ave., 
Oakland, Calif, 

Pressure Switch for Jets 

Model 1500 pressure switch, featur- 
ing no-Ieak tier-tube design, is spe- 
cifically designed for jet engine use and 
other applications where vibration and 
temperature are factors. 

It can be used for fuel, oil, pneumatic 
and hydraulic applications. Unit em- 
ploys cither an aluminum or stainless 
steel actuator, with present range of 
500F and projected design up to 600F. 
One moving part is used; tliere are mi 
seals, springs or linkages. 

Model 1500.-A is for pressures up to 
flOO psi. proof and weighs 0.56 lb. 
Model 1500S to 5.000 psi. proof weighs 


Model GB-300 miniature barometric 
pressure switch for fast automatic con- 
trol of aircraft electric or electronic 
units can be pre-calibrated to open or 


close a circuit at any altitude from 1,000 
to 50,000 ft. with a small differential. 
Unit weighs 1.75 to 2 ounces. 

Gom Electric Co.. Inc., Aircraft Con- 
trol Division, Stamford, Conn. 


Armament Control Unit 


•A hcrmetically-scalcrl ariuanient con- 
trol box automaticallv schedules correct 
sequences ol door oiiening. rocket- 
laimehcr extension and other related 
functions of a firing mission. 

Current rating of five amp, is avail- 
able. Box is made of aluminum and 
measures 5 in. wide x 5.5 hi. long and 
3.5 in. deep. Weight is four pounds. 

Electronic Specialty Co.. Dept AC, 
5121 San Fernando Rd., Los Angeles 
39. Calif. 
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This is a cam characterized potentiometer, one 
of several in Honeywell’s advanced MB-3 
Autopilot. By scheduling circuit gains as 
functions of the basic flight control parameters, 
these Honeywell-made precision potentiometers 
help make the aircraft behave at supersonic 
speeds. The pilot gets the aeronautical 
equivalent of power steering; he applies the 
same stick force for a given maneuver, 
regardless of the aircraft's speed or altitude. 





The Eamo -Wooldridge Corporation 


0-65 Ib. Switch hody is 5.5 in. long 
and diameter is 1.5 in. 

Meletron Corp.. 950 N. Higliland 
Ave., Los Angeles 58, Calif. 

Mount lor Heavy Cameras 

llony-diity camera mount for pre- 
cision adjustment of elcs'ation and azi- 
muth can handle units such as Mitchcil, 
Fastc.s, Maurer, Bcli & Howell and 
large photu-instniincntation and data- 
rccorders. 

A feature it a locking method allow- 
ing the camera to be removed from the 
mount and later replaced in its exact 
former position without disturbing the 
bore sigh ting. 

Gordon Enterprises, N. Hollywood, 
CaUf. 


ALSO ON THE MARKET 


Metering valvij single-stage torque 
motor-driven, converts an electrical sig- 
nal to a straight-line gradient response 
for either hrdtaulic signal or pneumatic 
applications- Operational pressure is 
0 to 1,500 psi.-hJationa] Water Lift 
Co.. 2220 Palmer Ave., Kalamazoo, 
Mich. 

Chassis kit for construction of equip- 
ment prototype models uses plastic 
mounting boards to provide low dielec- 
tric losses and insulation resistance. 
Steel sides and end brackets are rust- 



proofed by cadmium plating; silver- 
plated solder terminal lugs arc lac- 
quered. Unit is 5 in. wide x 165 in. 
long X 3.5 in. high.-Ptecision Metal 
Products Co., -tl Elm St., Stoncham 
80, Mass. 

Duodyne headset produces a "live” 
effect of sound transmission by inducing 
a five millisecond delay in sound to one 
earpiece. Unit weighs 5 oz. and has a 
frequency response of 100 to 8,000 cps. 
and impedance of 15 ohms.— Telex, 
Inc., Tdex Park, St- Paul 1. Minn. 

Mbiahire d.c. planetary geared motor 
with brake, designated Model 1700-1. 
has an output of 1 lb. in. Voltage b 
25-29-v, d.c, normally, current is 400 
amp., stopping angle of output shaft is 
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CONRAD, Inc. 



xVRK YOU A TOP-NOTCH 
M ATI^^RI AUS KNOINKKR ? 

A key position is now open In high temperature 
test work at our large, West-coast engineering 
and manufacturing company, 


TIIK >VOUK 


You will set up high temperature test programs to obtain; 
(1} Mechanical and physical properties. (2) Stress strain 
or load-deformation information, and (3) Creep and 
fatigue data. You will also analyze, evaluate and correlate 
experimental data, write technical reports, consult with 
design and structures engineers. 


EXPEUIEXCK 


We would like you to have S to 8 years in stainless steel 
and special high temperature alloys with some titanium 
experience, and experience with materials testing pro- 
cedures. Some stress-analysis background would be 
helpful. Education; 6. S. or better in engineering or 
metallurgy. 


We believe this is an outstanding opportunity. After we 
discuss the matter of money, and you learn more about 
our fine working conditions and "fringe” benefits, we 



flitct degrees niiixiimmi; unil is 2 in. 
ions from mounting flange; wciglit is 
7-5 Ib.-EI Riiy Motor Co., Inc., 117-17 
\'o.sc St.. N. Hollywood, Calif, 

Portable tempenitnrc test chambci. 
Model TC-2A, is designed for produc- 
tion line tests of small ptoduets. Model 
includes nc« anticipator-type thcmio- 
stat, which provides extremely accurate 
tcm|)craturc control; threc-lieat selection 
switch; welded aluminum construction 
and glass-fiber insulation.— Statham De- 
velopment Corp., 12411 M'. Olympic 
Blvd., Los Angeles 64, Calif. 

.Small solenoid toggle switch CQ-31 is 
designed for svstcins reejuiting ,i \isual 
"on-off” indication. Basically it con- 
sfsts of a miniature micro-type switch 
actu;ited by a toggle held in position by 



a solenoid-operated detent. Unit is 
emironmciifally scaled.— F.clipse-Pin- 

ncer Disision, Bcodix Asiatfon Corp., 
Teterboro, N. ). 

Profile miller has a table of 4S x 120 
in., width between columns of 60 in. 
and distance between table and spindle 
of 21 in. Unit is available in tables 
from 48 x 48 in. in increments of 2 ft. 
up to 144 ill. Power feeds arc aiailablc 
with speeds up to 320 in., for trans- 
I’erse mosement. \crtical tracing, 360- 
deg. tracing or three-dimensional tracing 
svstems.— Mores' Machiiicrs' Co., Inc., 
3'83 Lafayette St., New York 3. N. Y. 

MD-2 capacitor-tyjsc fuel quantih' gage 
tank unit tester combines a scr\'o-op- 
erated self-balancing three-terminal ca- 
pacitance bridge and an accurate meg- 
ohm meter. The bridge is specifically 
designed to measure e.ipacitanee to 
s-alucs of 7.000 uuf. in three ranges in 
increments as low as 0.1 imf. .Accu- 
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racy is said to be better than 0.5% of 
full scale.— Telcctro Industries Corp., 
33-lS 37th St-. Long Island Citv 1. 
N- Y. 


in. thick and in. wide. T\ni- 
Switch is fully enclosed and ha.s only 
one moving part. Units arc aiailablc in 
four basic designs larying in operating 
force from three to 12 oimces in pin- 
operated models and from 1.5 to 12 
grams in wirc-oiictated models.— Detroit 
Controls Corp., TvniSwitch Depart- 
ment, 800 Union ’.'kic,, BridgeiJort, 
Conn. 

Toggle switch with ''electric meiuory” 
is a four-pole assembly with one pole 
for indicating which circuit was last 
operated. Designated 21AT. unit i.s 
designed for positive actuation and to 



preient false signals or operation from 
partial movement of the toggle lever.- 
Micro-Switch Dii'ision. Minneapolis- 
Honeywell Regulator Co., I'rccport, 111. 

Load cells electrically measure fortes 
and weights up to 10,000 lb. in com- 
pression. Units arc less than 2 in. in 
diameter and only 2.75 in, high mcrall. 
Calibration accuracy is stated to be 
± {% of full range at any load at 701^. 
Resistance across power tcnniiuls is 
120 ohms.- Baldwin-Lima-llamilton 
Corp., Philadelphia 42. Pa. 

Electronic microaieter can be used by 
unskiUed personnel Co check up to 
3,500 picccs/hour at tolcraoces less 
than 0.0001. Minitron has an elec- 
tronic adjustment enabling inspector to 
establish any magnification from 10,- 
000 and l.OOO.-lndustrial Guages 
Coq),. EAM Division, Englewood. N. 1. 

W227 mount is applicable to damping 
low-frequency sibratioii common to 
laboratory and industrial cquipincnl. 
Designed for a static load deflection of 
2.3 in., unit is said to have vibration 
isolation capacity of 85% and better at 
6 cps. and over.— Robinson .Aiiation. 
Inc., Teterboro, N. /. 



UNCaUAlllD 
OPPORTUNITIES 
IN ENGINEERING 


Now is the time . . . Convair is 
the place! Yes! If you are 
planning for a career in 
engineering look to Convair 
Pomona, the leader in Eiectroniea, 
America's fastest growing young 
industry. Now engaged in 
Design, Development, Engineer- 
ing and production of Electronic 
equipment and complex weapons 
systems. Convair-Pomona is 
the country's only exclusive 
guided missile plant, with 
the most modern, best equipped 
engineering facilities. Be 
first with Convair, live in 
the beautiful Pomona Valley 
only minutes from Los Angeles, 
the mountain, seashore and 
desert playgrounds. Country 
living near the city 
at its best! 


LAaORATORV TBST 


CNOINMRINO 


c-y 


Employment Dept. 3-F 

CONVAIR 


GD 


POMONA 

CALIFORNIA 
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AIRLINER FLEETS 

to fly with 
Pratt & Whitney 
Engines 


Douglas DC-8s and Boeing 707s with 
Pratt & Whitney Aircraft JT3 and JT4 
jet engines ordered hy additional 
U, S. and foreign airlines. Four more 
U. S. and foreign operators have placed quan- 
tity orders for jet airliners powered with Pratt 
& Wliitney Aircraft jet engines. They are 
Continental Air Lines, Air France, Sabena, and 
Panagra, makinga total of eleven airlines which 
have taken this important step toward the jet 
air age. Still more orders are expected. 

Orders for jet airliners with Pratt & Whitney 
engines were placed previously by Pan Amer- 
ican World Airways, United Air Lines, National 
Airlines, American Airlines, KLM Royal Dutch 
Airlines, Braniff International Airways, and 
Eastern Air Lines. 


Both the Boeing 707 and the Douglas DC-8 
which have been purchased by these leading 
airlines have been designed to fly with the 
world's most powerful jet engine in quantity 
production, the JT3, and its advanced version, 
the JT4. Both of these Pratt & WTiitney Air- 
craft engines are of twin spool, axial-flow de- 
sign. The JTS’smilitary counterpart, the famed 
J-57, has flown since 1953 in record-breaking 
fighters and bombers, and has accumulated 
thousands of hours in the air with outstanding 
dependability. 

Pratt & Whitney engines have spuned many 
advances through aviation history. The Wasp, 
the Hornet, the Twin Wasp, the Double Wasp 
and the Wasp Major have led the way since 
the mid-1920s. Now the JT3 and JT4 will 
supply the power for the world’s finest jet air- 
liners, introducing the age of jet travel. 


PRATT & WHITNEY AIRCRAFT 


Division of United Aircraft Corporation • Main Office and Plant: East Hartford, Connecticut 
Branch Plants: North Haven — Southington— Meriden 


AIR TRANSPORT 


North Atlantic Air Cargo Hits New Peak 


KecorfI 29 inilliuii lbs. of air cargo crosses INortli 
Atlantic in 19.i5; prospects even better for 


By GU-nii Gurriioii 

Scheduled U.S. nnd fiitcigii airlines 
mmed a record 29 million lbs. of cargo 
over the North Atlantic during 1955. 
an ,\viATtON W'eek siirscy tlisclosed 
last neck, and all signs point to an even 
busier, more profitable 1956. Reasons 
behind the optimistic outlook for a 
bullish, competitive 1956 include: 

• Stcp|)cd-np schedules. 

• Nesv cargo promotion programs and 

• Resised rate strnchirc. 

• All-cargo airline's scheduled entrs into 
the North Atlantic operations. 

Cargo traffic during the first months 
of this vear, according to airline re- 
ports, alrcadt is ninning svcll ahead of 
last year’s. Pan American, for CNainple, 
reports a 61% gain this January over 
last. 

New York Focal Point 

The fact that no real transatlantic 
cargo airplane is non' in sersiee or 
likely to be within the near future, of 
course, postpones the full dcsclopmcnt 
of this market. 

About 90% of the North .Atlantic 
traffic moves through Ncn York, the 
balance mostly through Montreal, with 
a relative trickle through Boston. Phila- 
dclphi.i and Baltimore. 

During the coming summer season 
at New Mrk, 15 U.S. and foreign flag 
airlines will offer 246 combination 
flights each week, phis 11 all-cargo 
fiights- 

In addition, the all-cargo Seaboard 
and ^\'cstctn Airlines will cash in on its 
new certificate to operate on a sched- 
uled basis. Seaboard, after dclars be- 
cause of foreign government negotia- 
tions, plans to get going within the 
nest two weeks. 

Why the Rise 

North Atlantic air e.irgo traffic 
through New ^'ork has almost daublcd 
in the five scars since 1951. Tot-al for 
that sear was about 15.5 million pounds. 
Ilic figure rose stcadib to about 20 
million in 1954. and then sseiif sharply 
iipssard last year to ap|)ro\iniatch- 27 
million pounds. 

The increasing muiihcr of airliners 
nins ing across the Atlantic is one rea- 
son for the jump in cargo totals. It is 
not the only reason, liosvcscr. Trans- 


atlantic aircraft movements and pas- 
senger totals through New ^’ork rose 
about 20% in 1955. leaving a 15% 
spread in the air cargo increase. Cl he 
number of 1935 passengers svas about 
685.000: mos'cments about 27.500.) 

Mo.st of flic airlines feel last year's 
tariff resisions, with sim|)lifieel classifi- 
cations and gciierallv lower rales (A\\‘ 
JuK 25. 1955. p, iSl) arc a factor in 
the booming tr.uisatlantic businc.ss-biit 
none of tnem consider the prc^'iit 

"A step in the right direction" sums up 
the opinion expressed almost unam- 
mously by airline officials in describing 
the tariff changes. 

Sales Programs 

There arc some further rcscivations. 
One foreign carrier suggests that, with 
the decreased rates. 40% more stilumc 
ss-ill be needed to bring in the same 

.•\notlicr factor is the intensified cargo 
sales programs sonic of the carriers are 
accomplishing. 

M'lth almost ci’cryonc agreed that 
the business will be there in increasing 
quantities, the airlines arc out to make 
sure they get their share. 

Two additional aids to the trans- 
atlantic cargo business arc the Civil 
Aeronautics Board’s encouragement of 
air freight forwarders (.\W' Sept, 9, 
1955, p. 161, and the simplification of 
some U. S. Customs procedures involv- 

entr)' of Seaboard and W’estern 
into the scheduled field has not caused 
any apparent panic among the other car- 
riers despite their efforts to block the 
airline’s certification. 

Of the transatlantic cargo big three 
—Pan .American, Kl.M Royal Dutch and 
Tr:ms World— the two U. S. airlines say 
Seaboard’s n|>oratioii under an "equal- 
ized" rate structure will he an asset. 

Kl.M says if is "glad they're in," be- 
cause the Dutch line feels Seaboard will 
develop new business tluit should he of 
benefit to all. 

New Idlewild Focilities 

Sciibo.ird. w inch says its rates "by and 
large were :ilways eomparahle " to those 
of the scheduled carriers, agrees it will 
be goiog after new business rather than 
that of the other carriers. 

All the carriers plan to move their 


cargo opcratiuiis into the new- S5.5 
million facilities now under construc- 
tion at New York International .Airport. 
These will consist of foni new ait 
cargo buildings and one "cargo service’’ 
building containing freight forwardiug. 
federal ins|jectioii, a warehouse and 
other units. 

•All arc scheduled for completion this 

Originally three cargo buildings w ere 
planned, but demand for space was so 
grc.it that the fourth was added— anothei 
indication of the general confidence 
ill the air cargo future. 

During 1955. the foreign-flag airlines 
serving New York carried more than 
14.4 million lbs. of cargo, as compared 
with 1 2.624.116 lbs. for tire bvo .Ameri- 
can carriers on flic transatlantic run, 
although Pan .American and TW.A 
carried mote than half of the pas- 
senger traffic. 

.Also during the scar, cargo imports 
continued to exceed exports through 
New York— sonic 1 5 million lbs. went 
eastward by air, as compared with 12 
million lbs. coming into this countiy. 
Breakdown by Airlines 

A further breakdown of how the 
airlines serving New York fit into 
the transatlantic cargo picture, with 
figures supplied by the airlines, shows: 

• Pan American, carrier of about onc- 
fourtli tlie cargo total last year- some 
7 million Ibs.-cxpects another 35% 
increase this sear (last year’s incraisc 
was 46% over that of 1954) and 
reports doubled cargo advertising and 
a 30% increase in its sales staff for 
1956. 

Pan American’s summer scliedules 
total 75 weekly combination flights each 
way, plus six all-cargo schedules. 

• KlAl Royal Dutch Airlines ran 
second carrv ing a total of 6 million lbs.. 
(lip 18% from 1954) across the .Atlantic. 

The Dutcli carrier, expecting a rec- 
ord volume in 1936, is developing its 
sales program in the U.S., with a new 
development manager to coordinate its 
sales efforts thrmigliniit the countrv-. It 
also lias consolidated its New A'ork cargo 
sales office and cargo tcnninal. 

KI.M's simimct sclicdiile totals 21 
tombinafion and three all-cargo flights 
from New York each week. 

• Trans M’orld, third in the picture 
with a 1935 total of 5,624.116 lbs., 
ixpects a rcUitivclv modest 4-6% in- 
crease in its ttaiivadanfic cargo traffic 

over 1934- TW'.A summer schedules 



from New A’ork: 30 combination and 
one all-cargo Sights per week, 

• Scandinavian Airlines System carried 
2,230.000 lbs., last year, up 37%, and 
expects a similar increase in 1950. 'Ibe 
airUiie is increasing its promotion efforts 
at points outside of New York and 
reports a 1933 shift from S0% to 
30% of its cargo originating in tlic 
New York area. Sumniet schedules: 
21 combination flights vveekiy, 

• British Overseas Airways, Coip, 
carried about 1.7 million lbs. in 1953, 
up 2%. The airline says "the boom 
in cargo will continue," looks to an 
increase in business through a pool 
arrangement with South African Air- 
ways. Summer schedules: 16 com- 
bination flights vveekiy. 

• Swissair carried 1.4 million lbs., up 
59%, and expects a 50% increase this 
year. The airline offers one weekly all- 
cargo flight in addition to seven com- 
bination Sights for the summer season, 
expects to add a second all-cargo sched- 
ule this year. 

• Air France lifted 949,451 lbs., a 43% 
increase, and expects the total to con- 
tinue rising, \\62ckly schedules will be 
advanced to 19 coinbiiiation fliglits 
for the summer. 

• Sabena Belgian World Airlines’ 1935 
total was up 11.7% in terms of ton- 
kilometers (25 million), but weight 
figures were unavailable. Summer sched- 
ules; 10 combination flights. 

• Deutsche Lufthansa, which began 
transatlantic operation last June, carried 
a gnat’s share of the 1955 cargo total— 
about 54,000 pounds— but has aggressive 
plans for the future. Tlic West German 
airline has opened a new cargo office 
in New Y'ork, recently acquired sales 
representatives around the country and 
hopes to scliedulc an all-cargo flight 
once a week out of New York sometime 


this year. Meanwhile, New Y'ork sum- 
mer schedules total nine combination 
flights. 

• Linee Aerce Italianc tarried 500,000 
lbs. in 1955, up 60%, and will offer 
seven weekly combination flights this 

• El Ai Israel's 1955 total was up 95% 
to 159,966 lbs.; summer schedules, four 
with a possible increase to five. 

• Iberia of Spain reported 1955 total 
was up 102% to 64,896; summer selied- 
ules, two. 

• Loftleidcr Icelandic airlines carried 
80,000 pounds in 1955, up 50% and 
will fly five fliglits a week triis summer. 

CAB Order Sets Limits 
On Seven States Case 

Washington— The complex Seven 
States Area Investigation has moved a 
step closer to public hearings with a 
Civil Aeronimtics Board order which 
sorts out dozens of applicabons and sets 
the limits of the case. 

Ihc Board has decided to limit the 
ease to consideration of local air serv- 
ice and has limited the area of the 
case to St. Louis and Kansas City on 
the South, Denver and Williston, N, D., 
on the West, and Chicago in the East. 

lire Seven States Case was insti- 
tuted last December when the Board 
decided to act on petitions filed bv a 
group of states for service in North 
fiakota. South Dakota, Nebraska. Iowa, 
Illinois, Wisconsin and Minnesota. The 
CAB consolidated the Quad Cities- 
Tvvin Cities Service Case witli the new 
investigation. 

In limiting the Case the C.AB re- 
jected applications for trunk service 
filed by Capital Airlines, Della Ait 
Lines and Eastern Ait Lines. Also ex- 


cluded were applications for 'crvicc to 
Qinadian points. 

Included in the case is an iiivostign- 
tion to determine vvlictlicr the C.AB 
should suspend Braniff .Airwavs iit St. 
Josepli. Mo., and Rochester, \liim.; 
AVestem Air Lines at Cliadtoii. Neb.. 
and United Air Lines :it Craiid Isliind, 
North Platte and Seottsbliiff. Neb., and 
Iowa Cib', Iowa. 

The Board also consolidated :i piit- 
tion of the reopened W illiston Basin 
Area Case to decide whether to substi- 
tute Frontier Airlines for Hiaiiiff at 
Minot. N. D. 

WTicn it decided to b.ir applications 
for service to states west of the Dakotas, 
the Board said it would set up a sep- 
ar.ite case to review local air service in 
the Pacific Northwe.st. including Mon- 
tana, and assign it for prompt action. 

T^c Seven States investigation will 
include .applications fileil by l‘'riiiiticr 
Airlines, Central Airlines, O/ork .Air 
Lines. North Central .kirliiies. Hnmiff 
Airwavs, W'estem -Air Lines and 50 
communities and organizations. 

Air Traffic Conlrollcrs 
Seeking New >I<“mbcrs 

Washington— The newly formcxl Air 
Traffic Control Associafum (.ATC.A) 
kicks off a national memhetsliip drive 
this week. Six categories of memhet- 
ship have been proposed; ptofessioiul. 
member, corporation, student, associate 
and honorary. 

Proposed annual dues range from 512 
for professional status to S3 for asso- 
ciates. ATCA is the first professional 
organization for the air tr.iffie controller. 
Bulk of the membership is expected to 
come from the Civil .Aeronautics .Ad- 
ministration, U. S, Air Force and Navy. 
First solicitations for .ATC.A member- 
ship have gone out to CAA personnel 
at more tfian 600 tower, center and 
cuinmimication facilities. 

A national meeting of te|ioii;il rep- 
resentatives was scheduled for Mar. 
31 to adopt a constitutiiiii and hy-liivv’S 
and elect officers. Clifford P. Burton h;is 
been appointed executive director (AW 
Mar. 19. p. 25) and Oswald Rvan was 
named general counsel. Burton was for- 
merly chief, Airwavs Operations Di- 
vision of CAA, and Rvan was a 16-year 
member of the Civil Acnmautic.s Board. 
ATCA is currently using the following 
address; c/o Butler .Aviation. Hangar 
9. National Airport, Washington 1, 
D. C. 

The formation of n professional so- 
ciety for air traffic controllers lias hecn 
strongly supported hv' both government 
and industry, Secretarv' of Cooimcrcc 
Sinclair Weeks endorses .ATC.A. The 
Air Line Pilots Assn., .Aircraft Owners 
and Pilots .Assn., and the .Ait Transport 
Assn, also have expressed interest. 
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Chicago Traffic Is Shifting 


By Preble Staver 

Chicago-Sciitdultd airline service at 
the new O’Hare International Airport, 
which has had little more than token 
traffic since its official opening last 
Oct. 31. will be increased substantially 
by Apr. 29. 

Airlines now scheduling some opera- 
tions at O’llarc include American. 
Delta. Northwest, TWA. United and 
t«o all-cargo cartiers-Shek and Riddle. 
Traffic has been averagine 80 Sights 
a day. United leads with 2(). follosvcd 
bv slick with 20 and American with 1 8. 

'lliis month Braniff. Capital. Eastern 
and North Central Airlines will begin 
scrx’icc at OTIarc. On -Apr. 4 Capital 
will introduce lour inhmmd and lour 
outbound flights daily, including one 
Viscount service, lire big influx of 
scheduled flights doesn’t begin, how- 


cscr. until the end of the month, to 
coincide nith the annua! shift to day- 
light sas'ing time. 

The next expansion of service is an- 
ticipated b\' early summer, according 
to Ralph ilcinze. airport supervisor at 
O'Harc. By )une. he said, the second 
major runway of S.OOO-ft. is to be 
eoinniissioncd. It svill run in a N\V- 
SK direction and paralled the existing 
major runway, which is 7,530 feet 


None Toe Soon 

llcinxc expects that all the airlines 
now scr\ing Chicago csentuallj will 
use O'Harc. This includes 14 domestic 
and four foreign airlines. 

O’ilarc's asailabilits as a second Chi- 
cago airport lias not come any too 
soon. The cits’s Midway Airport, long 
the busiest commercial airfield in the 



O'HASE RUNWAY LAYOUT simws situation as it stands today. The 8.000-ft. iiinway 
14R-32L (at left) will be commissioned this suimnet and pimidc a dual.nmway operation. 


to O’Hare 

world, now handles a traffic volume far 
in excess of normal, .safe capacity. In 
1953 Midway's capacity was stretched 
lo handle 3!il,757 aircraft movements 
and a total of S.000.000 passengers. 

So far O’Harc hasn't served its pur- 
pose-alleviating the congestion at Mid- 

I'twer scheduled airline operations 
liavc been put into O’Hare than have 
been added at Midwav in the same 

One major rca.son why the airlines 
have not intreased their services at 
O’llate before now is the absence of 
adeejnate dining facilities. This will 
be rectified next month when Marshall 
I'ield & Co. opens a 5300,000 restaurant 
and cocktail lounge in the main ter- 


Educating Passengers 

Another problem that must be solved 
by the airlines is passenger education. 
The great majority of Chicago's air trav- 
elers arc not familiar with or accus- 
tom to going to O’Harc. They arc 
in the habit of going to Midway, where 
more service is scheduled, and not until 
O’Harc’s sen ites are increased will the 
trend reserse itself. The big job of 
selling O’Harc to the public will be 
made through a joint effort of the air- 
lines and airport management. 

Hie initial plan for full utilization 
of O’llaa’s present facilities is to trans- 
fer approximatclv 30% of Midway's 
traffic to tlie nevv field. This me.ms 
cutting back operations at Midway to 
a fixetf capacity of six miflion passengers 
annually. George DcMent, Chicago’s 
Commissioner of Public Works, told 
Aviation \\T:kk. DeMcnt said such 
a traffic hxid can be handled con- 
scmciitiv and safelv at Midway and 
should newer be exceeded. O’Harc 
will absorb Chicago's continually grow- 
ing air traffic, he said— particularly' jet 

O'Flarc is reads' now to accommodate 
three million passengers annually' and 
can be expanded readily as the air 
tiaffic increases in the years to come, 
DcMent said. 

Second-Stage Plans 

To date, O’llare represents total ex- 
penditures of S21.3 million, of which 
the Cits of Chicago put up SI 0 million, 
the state of Illinois another 54.5 million 
and the federal government 57 million. 
Ultimately total costs will exceed 5100 
million to provide facilities for an 
estimated passenger traffic of 16.5 mil- 
lion a year bv 1975, This is in addition 
to the six million at Midway. 

Next stage in the progressive develop- 
ment of O’Harc 's 6.000-acre area-which 
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incidently is 10 times greater than Mid- 
way’s— is construction of the second of 
five main terminal areas, hangars, the 
second of six main runways and other 
facilities, at a cost of 535 million. 

The major facilities now available 
at O’Hare include: 

• A two-level terminal building with a 
transportation level on the ground 
floor and a passenger level on the sec- 
ond. The passenger concourse, with 
ticket counters, ba^age. restaurant 

The entire ceiling is lighted. (Five 
such terminal areas will be built cven- 
fiially.l 

• A Y-finger from the terminal provides 
16 gate positions with room for four 
mote. (A total of 100 gate positions is 
plinned.) 

• Gasoliae storage tanks providing a 
capacity of 800,000 gallon.! iiith a track 
fill sbiid system to serve aircraft. 

• A parking lot for 1.400 autos adjacent 
to the terminal. 

• A modem control tower fulh 
equipped for operations witli ILS, CC.-A 
and surveillance radar. 

• Apron areas, taxiways and five runways 
including the new 8,000-ft. one. 

These facilities have been handling 


an average of 10,000 aircraft movements 
monthly so far this year. In 1953 there 
were 1-12,912 operations at the field, of 
which 85.109 were military and 57.803 
civilian and commercial of all tvpcs. 
The number of paisengers bandit at 
O’Harc totalled 114,693. ivith most of 
the traffic accounted for in Noiembet 
and December. 

Military Operations 
The military operations primarily 
consist of permanently based USA!' 
interceptor squadrons and Air National 


Director of Airports 

TViUfani Downs has been named di- 
rector of aieporb for the City of Chicago. 
He will have ebarge of all airport activi- 
ties at .Midway, O'Hate and Meigs Field. 
Downs was appointed to the new De- 
partment of Public W orks post by Mayor 
Richard Daley. Me loimeily was assist- 

3' orks and will contimie to report to 
Ceorge DcMent, Comniissiuiier of Public 
Motks, 


Guard units. It is hoped that within 
the le-ar the regular service jets will be 
transferred from O’Hiitc and future 
militan' operations can be held iiell 
below the maximum limit of 25% of 
the capacity of the field. 

At present more than 100 private 
aircraft are permanently based on the 
field- 'Fhe corporate aircraft fleet num- 
bers about 33. 

Fixed Base Operations 

The fixed base operations at O'fhirc 
are conducted by Skyniotiie, Inc., 
which has the only new hangar at the 
field immediately adjacent to the tcr- 

O’Hare management is firm in its 

C sition that there will always be room 
' ptiiatc and corporate flyers. 

Since the field has been open to 
commercial operations, the landing fee 
has been a basic single price- 20 cents 
per 1,000-lb. gross landing weight. 
This price is to remain in effect until 
July 1, 1957. .Airline operators liave 
guaranteed the airport a minimum of 
5480,000 for the 18-month period prior 
to the establishment of new landing 

The new charges beginning in mid- 
1937 Mill be detennined from the cost 
of operating the field, including amor- 
tization of the city’s iniestmciit less 
rental income and federal airport aid. 
Landing fees and otlier charges arc to 
be reviewed annually. The airport 
fathers say the airlines ace in a position 
to pay for the facilities they require. 

Crew Blamed by CAB 
In Fatal DC-4 Crash 

Washington-The Civil Aeronautics 
Board has blamed the crash of a I''li'ing 
Tiger Lines DC-4 on power failure ftimi 
incorrect fuel system management and 
faulty restarting methods. 

The accident Declined on the Hoiio- 
lulu-W'ake Island leg of a transpacific 
militarv contract cargo flight. The 
DC-4 lost power in three engines and 
ditchexl in the ocean after restarting at- 
tempts proved futile. Two crew mem- 
bers siin ived a 30 hour wait for rescue. 
Two other crew members drowned 
aw-aitine rescue, and a fifth member 
went down with the aircraft, which 
sank almost immediately. 

Tlie engine power loss was due to 
fuel exhaustion, although the aircraft 
had sufficient fuel to reach Wake Is- 

The CAB found that the power 
loss was due to positioning of fuel se- 
lectors on empty or nearlv emph' tanks. 
The report also found that tlie failure 
to restart the engines was due to incor- 
rect technique or improper method of 
using fuel selectors and associated con- 
trols. 
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Engineers and Scientists Appiand 


TypinI «r Aviation TesiL’e turt of ex- 
perienced enpineer wrilers ia Avionica 



Navigational Etccironits. Communicollona 
Syaterna. Electronic Compulera, Radio Tele- 
metry and Remote Control, Component 
Parte, and Management), Aviation Wrilere 
Aeeociation, and Della Sigma Rho. 


In January, 1956, Aviation Week captured the allenlion of key 
engineers and scienissis throughout the aviation world with an 
exclusive report on Inertial Guidance. Here are a few of their 
comments taken from over 1,200 world-wide responses. 

. 0 very luciJ and informative leries . . 

pEttv eveoscoFE co. 

"... the staff and students of the Specialists Navigation course . . . have 
found your series of articles . . . most valuable." 

, . articles of this type provide a service to engineers concertied with 
avionics that is not available anytvAere else . . 

OAIWO viCTOt CO. 

‘‘I have just returned from a two-weeks trip to Europe. . . . In both Eng- 
land and Sweden, people made reference to your series of articles on In- 
ertial Cutdsnee. The engineering people, particularly those at SAAB in 
5u>eiien, irere most complimentary about your articles." 



"Our scientists are eager to gel the reprints and will make good use of 
"Your series of articles on Inertial Guidance have been remarkablj 
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'■E?n Inertial Guidance Report 


“You are to be commended on the excellence of these articles which will 
be valuable here." 

", . . our engineers have followed the series with iiilense interest.” 

". . . enjoyed and profited very much from your recent series of articles 
on Inertial Guidance.” 

“This reprint . . . should be of value to me in my work. Other articles of 
a generally similar nolure, such as the one on tacan in the issue of last 
September 26, are of particular interest and value to all of us engaged in 
electronics and/or avionics" 


“This series has been of great value lo me . . 

“It is a very helpful series to the group here in Aviation and Computers." 


“I would like to 
was clear, well w 


congratulate you on your series on Inertial Guidance. It 
iiriWen, and done withyour cAorocferiilic thoroughness." 


This Enthusiastic World Wide Re- 
sponse to Aviation Week’s report 
on a new technical development b 
one more example and proof that: 
Engineers, scientists and manage- 
ment personnel, the men who have 
the buying power, read Aviation 
Week more than any other publica- 
tion to keep abreast of new tech- 
nical developments when they hap- 
pen, and while they are still of 
inleresl. 

Your advertising sales message, 
placed in Aviation W'eek will get 
attention from the men who are 
vitally important to your business. 


A McGRAW-HILl 
PUBLICATION 


Aviation weeKp. 


rgh 33, Pa., 


tM|. Phlladalphla 3, Pa., 



CAB Studies Use of Simulators 
For Pilots’ Proficiency Checks 


Washington— TTie Civil Aeronautics 
Board this week will issue a draft release 
of a proposed Civil Air Regulations 
ameiiduicnt that would permit airlines 
to use simulators in lieu of aircraft for 
semi-annual pilot prtrficiency checks. 

CAB has been resiowing flight simu- 
lator utilization for some time at the 
industry's urging. 

Last month in Denver. Oscar Bakke. 
deputy director of the Bureau of Safety 
Regulation, told the .^i^li^e Chief Pi- 
lots’ meeting that C.AB'.s proposed re- 
vision of the regulations could be looked 
for around the 6rst of April. 

Tlic Civil Aeronautics .Administr.ition 
has showai similar interest in simulator 
use. Earlier this year CAB and CAA 
met with airline and pilot representa- 
tis'es to discuss future requirements. 

Purpose of tlic meeting, called by 
E. B. Franklin, chief of CA.A's Air Car- 
rier Safety Division, was to consider 
ssliat necessary features could be incor- 
porated in synthetic training devices to 
make tlicm acceptable as a substitute 
for actual flving. A list of minimum 
needs was compiled. It will be given 
industry circulation before being in- 
cluded in the rcgulations. 

Aitlincs studying simulator purchases 
consider .such a list essential. It will in- 
dicate tlic features needed for CAA ap- 
[iroial and eliminate non-essential fea- 
tures. witli a possible reduction in cost. 

['irst carrier to ask C.\B directly for 
greater recognition and acceptance of 



flight simulator training was United 
Air Lines. Now operating a primary 
fleet consisting of 6S DC-6s, 25 DC-7s 
.ind 55 Convair 3-lOs and os'iiing four 
Curtiss-Wright Dchnicl Flight Simu- 
lators. United petitioned for exemption 
or waiver of tire regulations to allow 
jiilot proficiency cliccks by simulator. 

United lias had more experience witli 
flight simulators tliau any other com- 
mercial air carrier. I’lvo of the com- 
pany’s simulators, a Douglas DC-6B 
and a Convair CV-3-10. arc located at 
Chicago. Denver also has one of each. 
All UAL flight cresv members iiavc re- 
ceived training in tlic simulators dur- 
ing the past 23 mouths, for a total of 
more than 17,000 hours- Currently, 
United is operating its simulators 12 
hours a day, 7 day's a week. 

In vieyv of this favorable cxpcrioncf. 
United has ordered three additional 
siniulators-two mom DC-6Bs and an- 
otlicr CV-3-tO. All are expected to be 
installed at Denver in September. 

In addition to safeK, comfort and 
efficiency, simulators offer economy. 

FoUou'ing is a comparison between 
current United’s liomly operating costs 
with simulators and tlic related planes: 



Anotlier important factor is the sub- 
stantial potential earnings of aiqslanc.s 
Irecd by using tlic simulators. 

United estimates it could make the 
folloyving gains in 1956 if it could use 
the .idditional simnUifors now on or- 
der. and if all proficiency clrccks could 
he given in simulators: 



Alaska. Hawaii Lines 
NearPermaneiil Slatus 

Wasliington-Civil Aeronautics Bo:ird 
endorsement appears to have cleared 
the yvay for early Congressional ap- 
proval of Icgiskitioii gnmtiiig perma- 
nent certificates to mtra-.\las£i. st.itcs- 
.\laska, and intra-Ihnvaii e.iiricts. 

Botli House and Senate Commerce 
eommiltces held hearings last week. 
W'itncsscs-incKiding .Alaska's Gov. B, 
b'rank Ilcintzicmaii, Alaska Delegate 


E, L. Bartlett and Hayvaii Delegate 
Mrs. Joseph R. Farrington— ompitasiz.cd 
pcmianciit ccrtific-.ites yvere a '‘must" 
for long-range planning and the financ- 
ing of neyv equipment and schcditles. 

C.AB said "the economic conditions 
.md other circumstances applicable to 
tlic local service carriers arc also gen- 
erally applicable to the Alaska and 
Hawaii carriers and . . . pennanent certi- 
fication is in the public interest.” 

Sen. Warrai Magmison (D.-Wash.), 
Senate Commerce chaimian. noted 
that the developments anticipated 
yvhen Congress authorized the perma- 
nent certification of the local service 
lines last year ate materializing and 
"tliey arc stepping up their scliedulcs 
and buying new planes." 

Carriers that would benefit by the 
legislation for permanent certification: 

• Alaska Airlines and Pacific Northcni 
Airlines, nliich operate from the Pacific 
Northyvest to .Alaska as yyell as intra- 
•Alaska routes. 

• Northwest Airlines, yvhieh now oper- 
ates its \liiinca|Xilis-.Alaska segment 
imder a temporary- certificate. 

• Trans-Pacific Airlines whicli operates 

(The other territorial Carrier. Ha- 
yvaiian Airlines, already lias a permanent 
certificate.) 

• Numerous intra-.AIaska carriers oper- 
ating some route segments under tem- 
porary certificates. Reeve Aleutian .Air- 
wavs is the only carrier totally on a 
temporary hasi.s. 

Pan .American World Airways, which 
already lui.s permanent certificates for 
its operations to Hayvaii and Alaska, 
states that it is taking no oosition on 
the legislation, yvhieh yvmil8 give com- 
Ijctitors |)cnnancnt statirs. Hie only 
opposition expressed yvas by Commerce 
Department, which maintained that 
permanent ccrtificatinii .should be left 
to the discretion of C.AB. 
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the exceptional ground -mapping 
of RCA's Weather Radar will spot 


Air carriers find RCA's new 
'Weather Radar (AVQ-tO) invalu- 
able in making landfalls and recog- 
nizing landmarks under adverse 
weather conditions in areas where 
navigation aids are comparatively 
inadequate. 

The A VQ- 1 0 provides a crosscheck 
on normal navigation methods, en- 
abling the pilot and navigator to 
determine their position with great 

This is equally true on inland routes 
where topographical features show 
up clearly on the scope. The AVQ- 
10 also helps to locate the proper 
entry point in defense areas, where 
aircraft are limited to "corridors.” 
These ground-mapping character- 
istics are in addition to the recog- 


CUSTOM AVIATION tOVIPMtNT 

HADIO KORPORATION of 


11819 W. Olympit Blvd., Los Angelos, Cat, 


All (his has made the demand for 
the AVQ-10 great and pressing. 
Many leading airlines have already 
specified it. To secure early installa- 
tion, other airline and executive 
plane operators are invited to write 
now for further information, 



MAYBE YOU’D 


LIKE A 


MORE INTERESTING 


project; 


USB of ths long ronge ax- 
on progrom of reseorch, 
n and development, rfia 
siiy of openings in oil 
jories of Engineering is 


gonizotlon. Great selectivity in 
the particular phose of Indivl- 
duol talents and interests an- 
honces the desirability of be- 

progresslve Engineering Or- 




ling pro|ects. fn- 
rited. 


Celler Monopoly Hearing Shifts 
Focus to Supplemental Carriers 


Wasliingtoii-A House Judiciar. Sub- 
committee shifted focus from Air T'tans- 
|>urt Assn, to .Air Coach rransport 
.Asm., iiidiistrs' organization of supplc- 

thc sup|)ic.ssion of competition in air 
trail sportiitiim. 

Rc)>. Emanuel CcUcr (O.-N. A’.) 
closch questioned AC T.A's witness at 
public hearings as to whether the or- 
gmiiz-ition is dominated bv four lines 
which obtain a lion's share of the mili- 
hity business channelled br- ACI'A to 
its 30 incmbers. The four named bv 
CcUcr were Westair Transport. Gen- 
eral Airways, U. S. Oserseas Airlines, 
and Los Angeles .Air Service. Four of 
ACTA’s seven directors arc officers of 


these lines. 

AVarren E. Miller, counsel for 
ACTA, said he would submit infonna- 
tion refuting Ccller's su^estions that 
four lines ‘'operate as a pool." worh 
jointly in the financing and leasing of 
aircraft, and vote as a unit. 

Millcr conceded that .ACI'A man- 
agement in Washington, operating its 
exchange board showing the location 
and availability of the aircraft of its 
mcnibcTs. has discretion in channelling 
Civil .Air Movements (C.AMl business 
to members. But he firmly protested 
Ccller’s suggestion of faroritism. Celler 
said the subcoinmittcc had information 
that 75% of the CAM domestic and 
50% of the CAM international business 
was going to the four-line "coinbina- 

Celicr asked what .ACT.A's position 
would be "on new members coinpcti- 
tis'c with USOA.” Miller replied that 
.ACTA believes "that the smaller car- 
riers should be encoutaged.” 

Other dcselopmenfs; 

• Civil Aeronautics Board formally de- 
clined to disclose proceedings of Board 
meetings to Ccller's group— or other 
Congressional committees. Celler had 
insisted that CAB member Joseph 
.Adams disclose statements made bv 
C.AB member Harmar Dennv at an 
Apr. 27, 1953 meeting, at which Denny 
reversed his vote of 17 dar s earlier anti 
opposed a Board ins’cstigation looking 
to a reduction of domestic airline rates. 
Denns’ told the subcommittee that be- 
hveen meetings he had talked svith 
Stuart Tipton, then counsel and now- 
president of Air Transport .Assn., which 
was opposing the ins-cstigation. Denny- 
denied that Tipton’s statements in- 
fluenced the change (,A\A' Mat. 19, p. 
83). 

Two witnesses testified that Dennv 
had made statements at the time that 
Tipton h.id cons'inced him to vote 


against the in\-estigation. 'I'licy wetc 
lack -Anderson, a reporter for colmnnist 
Drew I’earsmi and Jo.sh Lee, funner 
CAB member. 

• Miller discounted suggestions— made 
by- Cellcr-that schedule airlines have 
engaged in a "conspiracy" to suprcss 
competition. "The aim of the big air- 
lines has been to present competition." 
he said- "So forceful have been tlicir 
arguments that they have long enjoyed 
almost a full monopoly, exempt from 
competition. AA'c do not say- tliete was 
a conspiracy against the non-sclicduled 
airlines, although over-xealmis acts may- 
be found in any conflict so intense." 
Pointing out that the case of Slick 
Airlines vs. American Airlines, United 
Ait Lines. Transcontinental and West- 
ern Air. and Air Transport .Assn- 
charging a conspiracy, is now pending 
before the U. S- District Court. Miller 
said; "It would not he fair to make 
such a charge at this time. Howeser. 
the decision of the court or jury in 
that case . . . mav determine this 

• Celler declared that if Cisil Aero- 
nautics Board does not take corrective 
action to end the lifc-imd-deatb 
authority of the Air Traffic Conference, 
a branch of ATA. over travel agents, 
"Congress will have to step in." At 
present onlv agents licensed by ATC 
iiiav handle the business of scfieduled 

Court Orders ReAiew 
Of EAL Route 6 Case 

Washington— Tlic U. S. Court of Ap- 
poiils has told the Civil Aeronautics 
Board to review a decision disputed by 
the Greensboto-Migli Point Airport 
■Anthorih- and to issue a new. clearly 
explained opinion. 

Eastern Air Lines’ Rnutc 6 between 
Charlotte and Detroit is the point of 
contention. Eastern is permitted to 
continue its present services on the 
route until the difficulty is settled. 

Greensboro maintains that the Board 
discriminated against it when it added 
Columbus and Toledo to Route fi. In 
its decision, tlic C.AB set up a new- seg- 
ment between Charlotte and Detroit 
via Columbus and Toledo. Greensboro 
feels that splitting the route at Char- 
lotte. which is south of Greensboro, 
discriminates against Greensboro. 

AA’hen the C.AB examiner recom- 
mended the new route segment. 
Greensboro asked to intervene and was 
allowed to argue its case. Subsequent- 
ly, the Board granted the Charlottc- 



Detroit route to Eastern, and Greens- 
boro petitioned for rceonsideration. 
lliis move was denied. 

The Grecnsboto-Hi|b Point Airport 
•Authority then asked the .Appeals 
Court to review the C.AB's action. The 
authority contended it was deiried a 
fair hearing and said the Board did not 
state adequate reasons for rejecting 
Greensboro's contentions. 

IIk court said Greensboro did not 
receive a plain answer to its charge of 
discrimination and that it is entitled to 

TTie Court said it felt the C.AB 
should now make appropriate findings 
of fact and state the reasons for its con- 
chisitms. The findings can be made on 
the present record or with additional 
testiinonv and argument. 

The Court vacated the order of the 
Board, which also involved a Columbus- 
Cliarleston, W, 'Va., route for Pied- 
mont .Airlines, but existing service and 
route arrangements can remain in ef- 
fect until the proceeding is completed. 

Fares to Soulh America 
To Be Retluced by 30% 

•Airlines serving South .America plan 
to cut fares about 30% with the intro- 
duction of a new excursion fare from 
North -American points. 

Braniff Airways. Pan American World 
Airwavs and Pan .Amcrican-Gracc .Air- 
ways have announced they will intro- 
duce the itevv fare Apr. 23 for ose on 
both first class and tourist services. 

The excursion fare can be used by- 
travelers flviug to Lima. Lit Paz, Rio de 
Janeiro and |)oinfs to the Soiitli. Aimed 
at promoting group travel, the fares 
apply to roundtrip flights completed 
within 30 days bv groups of two people 

The new fare is a reduction of 30% 
from tlic cost of two regular one-way 

Stopover privileges are included in 
the deal for passengers who want to 
see more than one city on their trip. 
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^lYou 60 W 0 H“^* 

^ovEftrouR 

)bolt 



You don't need a magic lamp . . . 
...you need AIRCRAFT BOLT 
CORPORATION! 

W'n'fe forCompUleDiscriptite Catalog 


^AIRCRAFT BOl¥< 
^CORPORATION 


L 701 W. Cemy B!vd., El Mont*. Calif. 


CAB Orders 


Midct Avistio.. Cerp. sethority le do 
business as Midct Airlines, with certain 

^ Continental Air Li 

Lca« to intcn cnc in the reopened Trans- 

Seabird and Western Airlines authuritv 





Southeast Senicc Case. Leave tr> intervene 

IS“€F“ 
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Service Ca«con»lidatj order 
irhnc?'and 'vVesTerT A*ir Lines' 

•Mainosa Airport Board of Con- 


York. Jamaica and Colombia increased 
12% last year- Avianca carried 26.751 
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America’s 
FORCE FOR PEACE 

Teamwork and coordination are the keynotes of 
SAC, its officers and men of every rank—from 
airmen to commandingGenerals. Pilots, co-pilots, 
observers, crew chiefs . . . technicians, mechanics 
. . . clerks, administrators, supply men ... all are 
carefully chosen, highly trained specialists whose 
pride in their Command welds them into a tre- 
mendous force for peace. They are masters of 
their jobs. SAC has won the international respect 
of military experts for its handling of complex 
global operations under a single highly developed 
central control. 

Curtiss-Wright joins all America in saluting 
the Strategic Air Command on its Tenth 
Anniversary as guardian of America and of 
world freedom. 
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Boeing production engineering — precision on a big scale 


This Boeing B-52 wing jig is one of n 
lxiticr>' of four. Each one is 90 feel long 
and weighs more than 1,000 tons. Vet 
many of its tolerances are within I/IOOO 
of an inch — as close as a fine watch! 
Almosl-absolutc accuracy on a tremen- 
dous scale like this means that Boeing 
production engineers face some of the 
most stimulating challenges in engineet- 

Thesc production engineers are of 
many types. \nd. because of steady e-x- 
panslon, Boeing needs more of them; 
industrial, civil, mechanical, electrical 
and aeronautical engineers. 

There is “growing room'’ for topnotch 
production engineers at Boeing’s W'ichita 
and Seattle plants. Big programs arc now 
under ssay on the airplanes and guided 
missiles of a few years hence. .\nd Boeing 
production engineers arc rcsixjnsible for 


the high quality and continuous develop- 
ment of such industty-leading airplanes 
as the B'52— famous “Long Rifle” of 
Strategic Air Comm.ind — and the 707 — 
the world's first jet tanker ir.msport. 

At Boeing, production engineers find 
individual recognition in tightly inte- 
grated teams in design-analysis, test, and 
liaison-sen'ice. ~1 hey fiird that Boeing is 
an "engineers' ctimpany," with a long- 
standing policy of promotions from with- 
in the organisation. 

Career stability and gtmvth are excep- 
tional at Boeing- which now employs 
more than t«'iee as many engineers as at 
the peak of World Wat II- Biating en- 
gineers enjoy a most liberal retirement 
pLm. And life for them is pleasant in the 
progressive, “just right" size communities 
of Seattle and Wichita. 

There are op^xartunities at Boeing in 


design and research, as well as in pro- 
duction. If you want job security, satis- 
faction and growth, it w'ill pay you to 
investigate a Boeing career today. 

; R. I. B. HOFFMAN. Administrative Engineer 

• BMlni Airplane Co., Dept. C-50, Wichite. Hanses 
I lOHN C. SANDERS, Staff Engineer- Personnel 

• Boeing Airplane Co., Dept. C-50, Seattle Id, Wasli. 
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There's a future in 

CONTROLS BY HONEYWELL 

This is the age of automatic control. And automatic control is Honeywell’s business. A pioneer 
and leader in the aircraft control field, Minneapolis-Honeywell has produced more autopilots than any 
ocher company. Honeywell manufactures other systems and products so highly diversified that you are 
promised exciting opportunities fot creative achievements and personal advancement. Constantly expand- 
ing research and development of new concepts promise you unlimited possibilities fot growth, 

Co»iid«r these seleetJte openings: 

RESEARCH AND DEVELOPMENT: 

Graduate engineers are needed in these related fields and product lines; 

Autopilots Gyros Electronics Applied Mechanics 

Hydrooties Nucleor Controls Instrumentotion Thermodynamics 

Aircraft Dynomies Servomechanisms Inertial Guidance Systems Engineering 

PRODUCTION ENGINEERS a,»d c™p.,.„ J„ Ep,«. Cnp.l. 

Openings fot engineers with 3 years experience, including process planning on new products. Thorough 
knowledge of tooling, estimating, metals fabrication, manu?aCTuting and assembly operations. Experience 
—...f k..... k— , -r , products such as precision mechanical, electrical or hydraulic equipment, electro* 


s, instruments, or gyros. 


;c have been 

mechanical controls, elearic 
And consider these advantage 
Ideal snhurbau /Atn^ in friendly, unctowdcdMinneapolis, 
famous for cultural sctivirics and recreational facilities. 
Ceuereus employee benefits include brood company-paid 
insurance and pension plans, liberal ruition allowaoces 
fot advanced srudy. 

Travel and family meting e.v^eNses paid. 


Please send rhsumi of your 
background including salary requirements, to 

J. A. Hill — Engineering Placement Manager 
Minneapolis-Honeywell Regulator Company 
2753 4th Ave. South, Minneapolis 8, Minn. 



emrloyment'oppo'rtui^ 

will help you find the engineers you need. 
It's on ineapensive, time soring method 
of selecting competent personnel tor 
every engineering job in the Aviotion 

field. 


A SAffTY MUST . . . -pi-v. 

A SKILLED PILOT 

PIlOTS^EHPWYMeNT AGENCY—— 
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EMPLOYMENT OPPORTUNITIES 




( ^ 

LIVE in Southern California! 


Aeronautical 



Engineers . . . 

GAS TURBINE 


to ^10,000 

ENGINEERS 


in this 

Ontstemding openings now 


stimulating 

for ij mil fed 


Airborne 

DESIGN ENGINEERS 


weapons 

EXPERIMENTAL ENGINEERS 


Systems 

PROJECT ENGINEERS 


Project 

for dexielopinent projects 


by thVievere 

for production projects 






SsSii 



SIlSHSSSs 



cuUural 'ciUic" 

Applicam.«i.hBSNlE_^._AEplus^ 


As a mechanical or 



thfil”tWs fruly 
advanced effort, on a 

SOLARW 

AIRCRAFT COMPANY^^ 

SAN DIECO l2,CALIfOI)NIA ~ 


engineers with the 
world leader in 



. > 





WE PUT ENGINEERS 
ON A PEDESTAL 
at AGT* 


GENERAL^ELECTRIC 

CINCINNATI 16, OHIO 


EMPLOYMENT OPPORTUNITIES 





AC SPARK PLUG • THE ELECTRONICS DIVISION 

GEHERAL MOTORS CORPORATION 

MILWAUKEE 2. WISCONSIN FLINT 2, MICHIGAN 


KAMAN 

AIRCRAFT CORP 


nyuiix’s 


• AERONAUTICAL 

• MECHANICAL 

• STRUCTURAL 


Challenging Positions cariantly exist in: 


THE KAMAN AIRCRAFT CORPORATION 


STAFF 


Ford I 





EMPLOYMENT OPPORTUNITIES 




the 

sky 

is 

our 

world 


e fundamental 

3 first stepping 
eering activities 
ircraft industry 
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EMPLOYMENT OPPORTUNITIES 



DIGITAL 

ENGINEERS 




Outstanding 
Opportunities for 

I ENGINEERS 

For Design, Developinent. 
and Testing of lET ENGINE 
JET ENGINE 

Fuel Controls & Accessories 
Alter Burner Exhaust 
Nozzle Controls & Actuators 

AIRFRAME 

Actuators & Screwjacks 
Servomechorisms 
Hydraulic Valves & Controls 
Fuel System Accessories 
Pneumotic Volves & Controls 

EX-CELL-0 CORP. 
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EMPLOYMENT OPPORTUNITIES 



Plan your future as 
a Flight OffUer with 
United Air Lines! 

Mail coupon for a booklet 
outlining your career oppor- 
tunities with United Air 
Lines, the nation's fastest 
growing airline. 
QuoJificetioiss. . .a conuncrcial 
pilot's license with 165 iiours 
or more (no multi-engine 
time required) : A U.S. citizen 
and a high school graduate 
between 21 and 30: between 
5' 7' and 6' 4’ in height, and 
able to pass a flight physical 
without waivers. Applicants 
with C.A.A. instrument rat- 
ing or flight engineer exami- 
nation writtenportion passed 
will be accepts through age 
31; with both, through 32. 
Successful applicants attend 
United’s Flight Training 
Center at Denver and receive 
pay while training. 

Excellenl pay. ..$485 a month 
on assignment to line; pay 
increases at regular inter- 

Seeuriiy... broad insurance 
program, plus retirement 
income plan and other gen- 
erous benefits. 

Even If you are net new able to 
take advantage of this great 
opportunity, plan for a fu- 
ture with United Air Lines. 
Mail coupon todayl 





FLIGHT TEST 
INSTRUMENTATION 
ENGINEERS 

Do you qualify for ono of these unusual and diflicul I posi- 
tions offered by Republic Aviation? The opportunity for 
growth and professional advancement is exceptional, the 
salaries are tops, the benehts many . . . including Repub- 
lic's now famous Retirement Income Plan offering: (1) a 
basic program paid in its entirety by the company; and 
(2) a cooperative plan for even pmiter retirement income 
with Republic more than matching your contribution. 
Fosih’ous opcft /on; 

PROJECT FLIGHT TEST 
INSTRUMENTATION ENGINEER 

f! U) coerdlnorinq the 


FLIGHT TEST INSTRUMENTATION 
ELECTRONIC ENGINEER 

Opening lor enginesr prsssntly involved In the developmeni and/ 
or use ol Magnetic Tape Recorder! lor Airboroe Data Acquisition 

ol the art and a good understanding ol FM/FM and PWM SYStems. 
Telemeter Speciaillt 

3 years experience minimum. Must have a Ihoiough understanding 

oirbome sysiem. The opportunlly exists Jor the advancement inlo 
the Held ol PWM aod FM/FM lo Digital Converters. 

FLIGHT TEST INSTRUMENTATION 
DEVELOPMENT ENGINEER 

ol a development group, A boiic working knowledge of Ihe lundcr* 
meolol laws ol physics required together with heovy experience in 
advanced flight test instrumentation. Responsible Ion 111 srstems 
engineering on advanced instruraenlation prelects; {2J design cmd 

techniques required to make various Ironsducers compatible with 

FLIGHT TEST INSTRUMENTATION 
ENGINEERS 

I 3 years experience. Several openlngt lor elecirical engloeers and 
pbysielils with cm instnimontalion backqround who with to adopt 
their present insrrumenlaUon experience lo Ihe challenging field of 
flfghi lest fnsirumenlaiioo. Mechanical Design engineer! ore re. 
quired for designing Ihe Uislotiallon ol instrumentallon in flight lest 


Asaistonf Chief Engirt 



ma/\/ 
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EMPLOYMENT OPPORTUNITIES 



We have an immediate need for Test Pilots for 
permanent assignments in our rapidly expanding 
flight test program in Dallas and on the West Coast. 
These positions require a science degree or equiva- 
lent experience and at least 2,000 hours total flight 
time, including 500 hours of jet time. Completion 
of Air Force or Navy Test Pilot Training is highly 
desirable. 

Qualified pilots please send a resume of your back- 
ground and flying experience to: 

Mr. John Sloan, Engineering Personnel 






f /I in(;n/i f 'r 

oi>i>oaATeo p, 0. Box 5907 
Dallas. Texas 
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SPECIAL SERVICES 

TO THt 

AVIATION INDUSTRY 


OVERHAUL A 
MAINTtNANCe 


Remmert- 

Werner 

ST."lOUIS TOLEDO 

Lamberl Fi«Id Expraii Airport 
SpAtfAilrta In 

DC3 

LODESTAR TWIN BEECH 


AIRCRAF 

A Umf^l, ^ 

B/IUCD 

UPHOLSTERING 

j=r- 

PARTS 

& SUPPLIES 

NAVCO^ciSH. 


Searchlight Section 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 





PBY-5A (28-5ACF) 

Zero Time Convair Clipper Bow 

Airframe & Engines Balanced Rudder 

Certificated for Cargo Doors & Floor 

Airline Use Immediate Delivery 

"We are Owners" 


LEEWARD AERONAUTICAL SALES, INC. 

P. 0. Box 233, lnt‘1 Airport Miomi 48, Flo. 



Weather Radar 
INSTALLATIONS 
AIResearch nose modification kit 
ond radotne for DC-3s. 

• Exclusive 30-lfich antenna Installalion 

• Exclusiveshort waveguide run 

• Nolimllatlon on air speed 

• tower installation costs 

• RCA, Gillins, Bandli, X.Band, C-Band 
instjllad in DC-3, lodestar and Convair 



^iPesearch Aviation Service Division 
Intemationol Airport Los Aogeles.Cailf. 


Take a Heading for 


Reading 

• mTALLATION 


IDS 


AVIATION 


(, April 2, 1956 



§§§§§ sgsssssssssss I s 


SEARCHLIGHT SECTION 




HELICOPTER 


T AVIATION CODPORATION 


WANTED 


AIRPLANES WANTED 


WRIGHT ENGINES 


W« Buy DC-3 und C-47 


REMMERT-WERNIR, INC. 


SPARKPLUGS WANTED 
WANTED 

BEAVER AIRCRAFT 

EASTERN PROVINCIAL AIRWAYS 


WANTED!! 


ALLEN INDUSTRIAL SALES 
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Extrt/t 

SAFETY 

MARGIN 

C-POWER FOR C46’i 

(wilh F-I|fpe loll conversion! 

• PROVEN 

by rt..r.rbt o( dcry.l eperorior. . . . 

• INSTALLED 



The Pratt and Whitney R 3800 C-oerlei engine 
has added that extra margin of safety, speed and econ 
omy lo moire the C-46, with F-lype tail conversion, c 
highly competitive and revenue-producing oircraft, 

COMPLETE E 2800 C-seites engine In- 
stollolions ond oil necessary nirfrome 
modificollons including the F-lyge toll 
conversion ore NOW AVAIIABLF. 






irnolionsl Aitpoil, Mioiri 48, Flotido, NEwlsn 4-0611 


P&W R-1340’s 


d SIKIG^ SlHia o 

dlalaly available. A1 


62.5 KVA 400 CYCLE 
CONVERTER 


100 HP WATER-COOLED DYNAMOMETER 
15 HP GENERATOR TEST STANDS 
RADIO— RADAR TEST EQUIPMENT 
A-I3 AIRPORT FLOODLIGHTS 


ENGINE TEST CELL 

Airwork Corporation 







How electrically-heated Multiplate “NESA”* is used 
in the windshield of the McDonnell F-I01A Voodoo 
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Circuit-Breaker Safety 
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E. S, C. 


Harvey precision forgings . . . 
fewer machining hours, 
more flying hours 




This is the old way ot making an aileron actuator 
attach fitting . , . machining it from aluminum 
billet slock. It has three drawbacks. First, it adds 
many hours to plane construction time . . . sec- 
ond. it requires specialized, expensive machinery 
. . . third, it can ivosfe up to 90% of the metal. 
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IN PRODUCTION 

— the new work horse of the Air Force 



Lockheed C-130 Hercules to 
provide jet age transport speed 
with Allison Turbo-Prop Engines 
and Aeroproducts Propellers 


Now in production at Government Aircraft Plant No. 6, 
Marietta, Georgia, the Air Force’s first turbo-prop trans- 
port before long will begin active service with the USAF 
Tactical Air Command. 

Powered with four Allison T56 engines and Aeroproducts 
Propellers, the new Lockheed Hercules will add speed and 
load-carrying ability to the logistics support of our jet- 
powered combat forces. 



Now undergoing the rigid test of cold weather operation 
in the climatic test hangar at Eglin AFB— home of the Air 
Proving Ground Command— the C-130 will be proved fit 
and ready when it reports for duty some time this year. 

Already the matched team of Allison engines and Aero- 
products Propellers stands as the most thoroughly proved 
turbo-prop power package in America. In military — as 
well as in commercial service — it is 
ready to take its place in the jet age of 
air transportation. 


LUSON 


TUKBO-PROP POWER 

* 

* it ALLISON DIVISION OF GENERAL MOTORS • Indianapolis, Indiana 


Backed hy more than 8 million 
hours of turbine eni>ine flight 
time— experience M'here it counts 
most— in the air! 


AMERICAN BUILT FOR THE JET ERA IN AIR TRAVEL 



